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 i 
Abstract 
 
This research seeks to answer the question: how has the work of Adapta Sertão 
impacted family farmers’ perceptions of their relative resilience in the dry region of 
Northeast Brazil? This research also examines farmers’ perceptions of how Adapta 
Sertão contributed to capacity building and adaptation, two factors that are linked to 
building resilience. To explore this, field interviews were conducted to gain a better 
understanding of the perceptions among farmers as to whether Adapta Sertão provided 
suitable and sustainable farming solutions. 
The findings of this research suggest that family farmers feel that Adapta Sertão’s 
work has boosted their livelihoods and their farming production through effective 
strategies and management tools that better capture and secure water resources and crop 
yields. In its conclusions, the thesis will provide recommendations that augment further 
efforts in order to serve the long-term needs of family farmers suffering under dry climate 
conditions.   
 
Keywords: family farming, adaptation, adaptive capacity, resiliency, Northeast Brazil, 
Sertão, Adapta Sertão.  
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Chapter One: Introduction 
 
Climate and weather patterns are fascinating forces that provide life-sustaining 
elements. Farmers depend on certain weather patterns and conditions to effectively 
produce and maintain their agricultural operations, yet farmers are often confronted with 
adverse conditions beyond their control that may result in crop shortages, undernourished 
soil and animals, and other disastrous impacts on resources, infrastructure and food 
availability.  
The international community and its scientists, experts, academics and everyday 
people acknowledge that the climate has changed substantially over the twentieth 
century, and many have attributed global climate change as a result of human activity, 
naturally occurring processes, or a combination of both (Howden et al., 2007; Moss et al., 
2010; Roberts, 2008; Spence, Poortinga, Butler & Pidgeon, 2011; Suzuki, 2007). Climate 
change has happened, is happening and will continue to transform ecosystems, 
livelihoods and global economies (McCarthy, Canziani, Leary, Dokken, & White, 2001; 
Smit & Skinner, 2002; The World Bank, 2010).  
One of the more daunting climate conditions threatening some farmers and their 
yields today is limited rainfall and periods of prolonged drought, causing desertification, 
land degradation, loss of food resources, and other socio-environmental consequences. 
These impacts present major challenges for rural farmers and a serious risk to 
communities. While it is challenging to make exact correlations that affirm when and 
where drought will be felt the hardest, climate computer models, forecasting research, 
impact models, international reports and leading climate experts predict and 
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communicate that drought will extend its global reach, demonstrate prolonged extremes, 
frequencies and deficits.   
Droughts are serious natural disasters and while droughts have played a role 
throughout human history, they are arguably becoming more common and more intense, 
causing major implications in populations across socio-economic scales. The United 
Nations Environmental Programme (UNEP) reported that “there are approximately 2.6 
billion people who depend on agriculture for livelihood, a vast majority of them living on 
small farms on less than US$1 per day” (2011, p. 36) and many of these family farms are 
located in the remote regions of Latin America, Africa and Asia.  
Climate conditions accentuate existing vulnerabilities and as the climate steadily 
changes, family farmers who lack the right resources, support and adaptation measures 
will continue to struggle with the very real, and very frightening, reality of drought. It is 
therefore important that activities rooted in planning, development, and other 
management methods are designed and implemented in order to enhance a society’s 
resiliency.  
Under harsh conditions, family farms generally have a low capacity to effectively 
manage their harvest and livestock due to factors such as inadequate policies and little to 
no access to support, capital, technology and wider socio-economic circles. Global 
organizations such as the Integrated Drought Management Programme (IDMP) and the 
World Meteorological Organization (WMO) help to raise awareness around the 
consequences of drought and provide preventive solutions to mitigate its effects. 
“However, the available information on vulnerability of specific communities to climate 
change and potential adaptation measures is still insufficient” (Chikozho, 2010, p.783).  
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How to ‘do’ adaptation and how to collaboratively pursue it across socio-cultural 
and economic circles is a relatively new discussion at the global podium. A new 
generation of scholarship on climate change adaptation is evolving and increasingly we 
are witnessing international strategies that promote adaptation at all levels of governance 
(Biesbroek et al., 2010; Boisson de Chazournes, 1998; Measham et al., 2011; Smit & 
Skinner, 2002; Urwin, & Jordan, 2008). However, there is limited literature that identifies 
the vulnerabilities of a specific farming community in the face of drought and ‘on the 
ground’ examples of applied adaptation strategies that have proven to build resiliency. 
Importantly, few studies have endeavored to reveal the perceptions and awareness of 
family farmers who themselves, grapple with these complexities (Ghimire, Shivakoti & 
Perret, 2010; Liverman, 1999; Wilhelmi & Wilhite, 2002). Hence, the main objective of 
this study is to highlight the experiences of farmers in Northeast Brazil in adapting to 
drought and explore whether the work of the Adapta Sertão coalition impacted family 
farmers’ perceptions of their relative resilience by introducing solutions for enhanced 
adaptation. Adapta Sertão is a coalition in Brazil that actively supports local famers to 
improve their adaptive capacity and resilience when faced with droughts. I knew of 
Adapta Sertão’s work prior to beginning this research. A few years ago I worked for 
Adapta Sertão in Rio de Janeiro and had working relationships with the pioneers of the 
coalition. It was through these connections that helped to facilitate my time and 
interviews in the field by introducing me to one of the farmer’s who graciously connected 
me to a wider community of farmers in the community. 
Over the span of nine years, partnerships with the Climate and Development 
Knowledge Network (CDKN), SouthSouth North (SSN), the Universidade Federal do 
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Rio de Janeiro (UFRJ), Rede de Desenvolvimento Humano (REDEH), local municipality 
officials, the Brazilian National Council of Technological and Scientific Development, 
the Brazilian Ministry of the Environment, farmer’s cooperatives, manufacturers, finance 
institutions and others have supported Adapta Sertão’s mission and work in BDJ. The 
reoccurrence of drought in this already dry area is explained by the fact that “semi-arid 
regions may receive significant annual rainfall, but it falls in just a few days, and the 
majority of the volume leaves the area quickly via ephemeral streams […]” (ELLA, 
2011a: p. 2). Beginning in 2006 as a pilot project called Pintadas Solar, Adapta Sertão 
provided drip irrigation systems and solar energy water pumps at a relatively low cost  to 
a handful of farmers in the municipality of Pintadas, Bahia over two years. The Pintadas 
Solar initiative proved to be very successful in optimizing agricultural productivity and 
production. In 2008, the initiative expanded its sample size and scope of work and began 
providing irrigation systems to other farming households across the municipality in order 
to replicate the successful adaptation experience (Obermaier et al., 2009; Simões et al., 
2010). Pintadas Solar then renamed and rebranded itself as the Adapta Sertão coalition. 
Since then, Adapta Sertão has worked with other family farmers beyond the municipality 
to increase their resilience to recurrent drought in Brazil’s dry region. 
 
Research Question and Objectives  
 
This research seeks to answer the question: how has the work of Adapta Sertão 
impacted family farmers’ perceptions of their relative resilience in the dry region of 
Northeast Brazil? This research also examines farmers’ perceptions of how Adapta 
Sertão contributed to capacity building and adaptation, two factors that are linked to 
 5 
building resilience. To explore this, field interviews were conducted to gain a better 
understanding of the perceptions among farmers as to whether Adapta Sertão provided 
suitable and sustainable farming solutions. 
Three concepts guide the thesis: vulnerability, adaptation, and resilience.  These 
topics are illustrated in the literature review and explored in the case study analysis and 
the findings. While there are a variety of interpretations that address vulnerability it is 
defined here as, “the degree to which people, or the environment are susceptible to harm” 
(Ziervogel, Bharwani & Downing, 2006, p. 294). As Claudious Chikozho (2010) points 
out, “there is need for more comprehensive studies that reveal the vulnerability of 
communities, especially rain-fed agricultural ones, in order to come up with timely 
information and options for adaptation” (p. 783).  
The second main theme focuses on adaptation and its various interpretations that 
have been scrutinized extensively in the academic literature. The thesis adopts a 
definition proposed by Alasia, Bollman, Parkins and Reimer (2008) and suggests that, 
“adaptability can be conceptualized as the capacity to adapt to a changing socio-
economic or biophysical environment and to generate desirable outcomes despite initial 
adverse conditions” (p. 11). Studies of vulnerability and adaptation would be incomplete 
without a review of resilience. The conceptualization of resilience proposed by Jules 
Pretty (2008) is preferred and summarized as, “the capacity of systems to buffer shocks 
and stresses” (p. 447). 
The findings of this research suggest that family farmers feel that Adapta Sertão’s 
work has boosted their livelihoods and their farming production through effective 
strategies and management tools that better capture and secure water resources and crop 
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yields. In its conclusions, the thesis will provide recommendations that augment further 
efforts in order to serve the long-term needs of family farmers suffering under dry climate 
conditions.   
 
Research Context  
 
The Northeast region of Brazil is situated west of the Atlantic Ocean and east of 
the Amazonas. Known as the Nordeste by the Brazilians, the region represents one of five 
geopolitical regions of the country’s makeup and it is home to 53 million, approximately 
one quarter of Brazil’s total population (Pereira, 1999; The World Bank, 2010). The 
Northeast is divided into four sub-regions, nine states, and it is the largest semi-arid area 
in Latin America. Finan and Nelson (2001) describe it as “the infamous ‘drought 
polygon’, which has a recorded 5 centuries of periodic crisis” (p. 98) and in 1989 a new 
delimitation was formed and the official semi-arid region of the country was established 
(Castilho de Souza & Oyama, 2011; Simões et al., 2010).  
The Sertão is one of the four sub-regions located within the Northeast interior. It 
is a semi-arid part of the country that is highly prone to variable rainfall and this 
variability has made it very difficult for the people, particularly family farmers that are 
dependent on rainwater. The Intergovernmental Panel on Climate Change (IPCC) has 
listed Brazil’s Northeast region as a highly vulnerable area to adverse climate conditions, 
affecting subsistence farming communities within the region (McCarthy et al., 2001).  
Mairi is one of fourteen municipalities within the Bacia do Jacuípe district and it 
is located in the Sertão and approximately 300km from the city of Salvador in the state of 
Bahia. A map of the study area relative to its location within Brazil is provided in 
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Chapter Four. The population of the area in 2013 was estimated at 20,194 people and its 
local economy is dominated by the agricultural sector (Instituto Brasileiro de Geografia e 
Estatística, 2013). The intensity of warm and dry stressors lead to drought in this region 
and this is increasingly becoming more challenging for farmers who generally have a low 
capacity to sustain their production. Climate trends of the area show that there is “[…] a 
range of -5mm to -10 mm in annual precipitation loss and 0.038 to 0.042 °C increase for 
average daily annual maximum temperature” (Burney et al., 2014, p. 50).   
In response to the dry conditions of the Sertão, the Adapta Sertão coalition 
provides alternative adaptation strategies to effectively foster stronger resilience among 
family farms in Mairi and beyond. The research presented here evaluates Adapta Sertão’s 
work and explores the history and impacts that it has had in Mairi as experienced by the 
farmers who participated in this study. A key study conducted by Burney et al. (2014) 
supplies critical information related to the vulnerability, adaptation and resilience of 
small-scale farms in Brazil’s semi-arid region. Throughout the thesis, reference is made 
to a study conducted by Burney et al. (2014). The information gathered and presented 
within this work, contributes to the Burney et al.’s study and to other related literature at 
large.   
  
Research Contribution 
 
This thesis offers both academic and practical contributions to society. With 
respect to academic contributions, the findings of this research are intended to create 
awareness around family farming, drought, adaptation and resilience at a local level. 
Several authors have written extensively about small-farming practices, vulnerability 
assessments, and the concept and practice of adaptation (Chikozho, 2010; Fraser et al., 
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2011; Howden et al., 2007; Leichenko & O'Brien, 2002; Morton, 2007; Preston, Yuen & 
Westaway, 2011). The overall goal of this work was to integrate the concepts guiding the 
thesis and present them within a context using a real-life case study. The results and 
findings contribute to the existing literature on Adapta Sertão and provide valuable, direct 
insights from the farmers of Brazil.  
New interventions and case studies highlighting agricultural adaptation for family 
farmers in dry regions are evolving. However, to date, there is limited experience, few 
case studies, and relatively little information that explore the processes and success of 
applied adaptation in the context of family agriculture. Meaningful research 
investigations at a local level with respect to family farming, vulnerability, local capacity 
building and adaptation projects, can improve the knowledge within these fields.  
Beyond a literature review, this thesis and the information gained from this 
research study provides a practical contribution in relation to capacity building and 
adaptation at a local level. The successes, barriers, experiences and aspirations of the 
family farmers are examined through field insights and analysis, can be beneficial in 
creating greater awareness around family farming, adaptation and resiliency.  
Practical contributions are offered throughout the study, by presenting real-world 
scenarios, challenges and developments that may enhance communication platforms and 
discussions broadly related to the topic of building adaptation and resiliency for farmers 
faced with droughts or other environmental stressors. The analysis provides an in-depth 
understanding of how adaptation is understood and pursued “on the ground” as it assesses 
the extent to which the Adapta Sertão project was successful in its mission to expand the 
capacity of family farmers through its field analysis. Concerns associated to drought, 
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limited resources and effective small-scale farming are prevalent throughout the world 
and thus the issues and actions highlighted in this research study can be generalized, 
modified where applicable, and applied to similar contexts globally. 
In addition to providing valuable information for enhanced decision-making 
discussions and processes, development practitioners, planners, policymakers and civil 
society will gain a better understanding of the needs of small-scale farmers living in 
drought-prone regions. The strategies and lessons learned during the experience of the 
study can help to foster and improve farming resiliency among other dynamic 
environments also experiencing freshwater constraints.  
In different ways, Brazil is under the global spotlight and topics of agriculture and 
family farming are at the centre of international affairs. Strengthening the adaptive capacity 
of family farmers is therefore an important development strategy as, “seventy per cent of the 
world’s extreme poverty is found in agricultural areas where farmers depend on rain for 
their harvests – and where too much or too little rain spells disaster” (ActionAid, 2008, p.2). 
This research and its findings may contribute to the awareness around family farming and 
local agricultural development, and may also provide new areas of discussion on resiliency 
in order to serve long-term needs. The aim is to provide a platform and encourage future 
exploratory research in the areas above.  
 
Chapter Summary  
 
This first chapter provided an introduction of the overall research topic as it 
outlined the context, the significance and contribution that this research could have on the 
scholarly community and beyond. Importantly, this chapter presented the study objectives 
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and its research question: how has the work of Adapto Sertão impacted family farmers’ 
perceptions of their relative resilience in the dry region of Northeast Brazil? Chapter Two 
presents the literature review where scholarly papers and other published material related 
to the subjects of vulnerability, adaptive capacity building, and resilience are addressed. 
While there are a variety of interpretations that address vulnerability it is defined here as, 
“the degree to which people, or the environment are susceptible to harm” (Ziervogel, 
Bharwani & Downing, 2006, p. 294). As Claudious Chikozho (2010) points out, “there is 
need for more comprehensive studies that reveal the vulnerability of communities, 
especially rain-fed agricultural ones, in order to come up with timely information and 
options for adaptation” (p. 783). The second main theme on adaptation and its various 
interpretations has been scrutinized extensively in the academic literature. The thesis 
adopts a definition proposed by Alasia et al. (2008) and suggests that, “adaptability can 
be conceptualized as the capacity to adapt to a changing socio-economic or biophysical 
environment and to generate desirable outcomes despite initial adverse conditions” (p. 
11). Studies of vulnerability and adaptation would be incomplete without a review of 
resilience. The conceptualization of resilience proposed by Jules Pretty (2008) is 
preferred and summarized as, “the capacity of systems to buffer shocks and stresses” (p. 
447).  
Chapter Three illustrates the case study analysis and research methodology.  It 
includes background information on Northeast Brazil and characteristics of Mairi, the 
study site area. It details the growth and mission of Adapta Sertão and how it came to 
partner with farmers in Mairi. The chapter then explains the research approach, design, 
and rationale. It also addresses information regarding ethics approval, participant 
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informed consent, and ends with some of the research challenges associated to the pursuit 
of this work. Chapter Four captures the study findings, research limitations, and provides 
recommendations for Adapta Sertão to consider and such recommendations may lend 
themselves to future research in the areas of family farming and international 
development. The overall findings suggest that family farmers interviewed in this study 
percieve the work of Adapta Sertão as favourable, having improved their livelihoods and 
their farming production through effective strategies and management tools that better 
capture and secure water resources and crop yields. Chapter Five concludes the thesis 
with a summarized discussion of the study findings as it links back and supports the 
theories within this paper. Opportunities for future research are drawn in the final chapter 
including reflections surrounding my role as a researcher and my own personal thoughts.  
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Chapter Two:  Literature Review 
 
Chapter Two examines literature from the academic community related to the 
conceptualizations of vulnerability, adaptation and resilience. Part I of the review begins 
with a look at vulnerability: the evolution, characterizations, and broad components of the 
concept. Part II examines the second element of this literature review and presents the 
topic of adaptation. It frames the notion of adaptation, makes linkages to adaptive 
capacity, and discusses community-based adaptation (CBA).  Finally, Part III provides an 
understanding of resilience thinking, explores the relationship of resilience to the themes 
above and applies strategies for resilience in the context of this case study. 
 
Part I: Vulnerability  
 
Consistent rainfall is imperative for agricultural production, and therefore the 
livelihoods of farmers globally. In many instances however, family farmers are 
increasingly struggling with the adverse impacts associated with drought. The following 
section explores the effects of drought on farm production and on the livelihoods of 
farmers at the household level in the rural community of Mairi in the state of Bahia, 
Brazil. More specifically, this chapter will provide an overview of existing literature 
published by the academic community in relation to the concepts of vulnerability, 
adaptation, and resilience. While these concepts and their interpretations may be 
compartmentalized across research disciplines, they are very much interrelated and 
critical to this research and each section will illustrate their linkages.  
 
Vulnerability in the Academic Literature  
Vulnerability studies have evolved throughout many decades of extensive 
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research and within many multidisciplinary fields. The word vulnerability is rooted in the 
Latin language and as Kelly and Adger (2000) described, “specifically, the word 
vulnerable derives from the Late Latin vulnerabilis, and this is enlightening. Vulnerabilis 
was the term used by the Romans to describe the state of a soldier lying wounded on the 
battlefield, i.e., already injured therefore at risk from further attack” (p. 328). Füssel 
(2006) expanded the conceptualization and found that, “the ordinary use of the word 
‘vulnerability’ refers to the capacity to be wounded, i.e., the degree to which a system is 
likely to experience harm due to exposure to a hazard” (p. 3).  
Traditional approaches to the study of vulnerability stemmed from hazards-related 
work and this lead the way for analysis within several other areas of research. 
Vulnerability research has been modified, adapted and applied to different areas of 
knowledge and research that have provided valuable contributions in enhancing and 
(re)shaping our understanding of vulnerability. For example, vulnerability is emphasized 
and reflected in a range of diverse subject areas including food security, climate change, 
ecology and sustainability, and as a core element in poverty and development economics 
(Alwang, Siegel, & Jorgensen, 2001; Dercon & Krishnan, 2000; Lustig, 2008; Mittal, 
2009; O'Brien et al., 2004; Smithers & Smit, 1997; Turner et al., 2003; Watts & Bohle, 
1993). 
Setting a Broad Understanding 
 For over three decades, conceptualizations and dialogue between research camps 
have led to different directions in vulnerability analysis. The different approaches to 
understanding the meaning of vulnerability is theorized in diverse ways and under 
different contexts, dependent on the components of vulnerability that are being assessed 
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(Alwang, Siegel, & Jørgensen, 2001). While the term vulnerability has been extensively 
scrutinized in the academic literature and applied within a range of different research 
fields, Adger (2006) explained that, “it is only in the area of human–environment 
relationships that vulnerability has common, though contested, meaning” (p. 269). While 
there is a variety of interpretations that address vulnerability, it is defined here as, “the 
degree to which people, or the environment are susceptible to harm” (Ziervogel, 
Bharwani & Downing, 2006, p. 294). However, vulnerability is a relative concept and 
there has been much debate among research perspectives around what constitutes 
vulnerability and how it is defined given the diverse ways it is described.  
Vulnerability in the Context of Natural and Applied Sciences   
Classical scientific-based approaches to the study of vulnerability evolved from a 
natural sciences focus with a strong emphasis on physical environmental elements as the 
primary root cause of people’s vulnerability. Evolving from natural hazards and 
geography, the field of risk hazards explains and depicts ‘hazard agents’ such as 
tornados, floods and drought as a direct and primary cause of human vulnerability 
(Cutter, 1996; Jones, 1993). In risk hazards literature, vulnerability has been described as 
an outcome of external stress (i.e., mudslides, cyclones) and the degree of capacity that a 
human population has in dealing with the exposure to such an adverse event. In his view, 
Timmerman (1981) described vulnerability as, “the degree to which a system may react 
adversely to an occurrence of a hazardous event” (p. 21). Initially rooted in the sciences 
and technical fields, vulnerability research expanded and became a popular, sometimes 
overlapping exploration due to various intellectual contributions from Timmerman, 1981; 
White, Kates, and Burton 2001; and White, 1974. Table 1 provides a brief synthesis of 
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different research perspectives that explore vulnerability in the context of natural and 
applied sciences. 
Table 1: Vulnerability research in natural and applied sciences. 
Research Discipline Perspective Sources 
 
Vulnerability and 
disaster risk  
 
Focuses on the likelihood of 
risk and activities leading up to 
a particular risk and 
assessments of how to deal and 
respond to risk.  
 
Blaikie et al. (2004) 
Cutter (1996) 
Pelling & Uitto (2001) 
White, Kates & Burton 
(2001) 
 
Vulnerability and 
climatic hazards 
 
Some influence from climatic 
determinism school of thought.  
Focus on climate sensitive 
areas and vulnerable 
populations to climate hazards. 
 
Few (2007) 
Preston, Yuen & Westaway 
(2011) 
 
Vulnerability and 
engineering/applied 
sciences  
 
Traditional engineering 
perspectives of vulnerability 
focus largely on the 
biophysical aspects associated 
to exposure, hazards and 
impacts. 
 
Luers et al. (2003) 
White (1974) 
 
In the field of climatic hazards, emphasis is placed on capturing and quantifying 
information about the hazard event itself, the residual aftermath, and the likelihood of the 
hazard reoccurring again. While environmental and climate-related conditions trigger a 
cascade of negative impacts, more recent research in these fields and elsewhere have 
reframed its analysis from one that characterizes vulnerability as a direct outcome caused 
by environmental and climate hazards1 to one that focuses on what makes a population 
vulnerable before it was exposed to external conditions (Alwang, Siegel & Jorgensen, 
                                                        
1 This thesis supports the definition located in the International Institute for Environment and Development 
Climate Change Working Paper (2011) series, “a climate-related hazards are defined here as physical 
manifestations of climate change or variability that have the potential to result in adverse impacts” (Brooks 
et al., p.14). 
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2001; Chickozho, 2010; Cutter, Boruff, & Shirley, 2003).  
This transition in analysis emerged across several research disciplines and the 
contextualization of vulnerability expanded from a relatively linear approach to a broad 
and dynamic exploration. As such, some researchers have suggested that while the 
concept of vulnerability in the sciences has facilitated a great deal of understanding, to 
some degree it has tended to neglect the identification of underlying causes and factors 
that influence human vulnerability (Leichenko & O’Brien, 2002; Løvendal, Knowles & 
Horii, 2004). Hazards research grew its assessments of the physical environment as the 
largest source of vulnerability and included the influence of social conditions on a human 
population because, according to the UNEP (2002), “threats may arise from a 
combination of social and physical processes. Human vulnerability thus integrates many 
environmental concerns” (McCarthy, Canziani, Leary, Dokken, & White, 2001; UNEP, 
p. 302).  
Broadening the scope of vulnerability analysis inspired researchers in the social 
sciences to approach vulnerability holistically, with an emphasis on thematic areas 
including socio-economic conditions, political structures, education and technology, and 
coping capacity. Rethinking and re-examining the concept of vulnerability enabled 
further analysis that took into consideration several integrated variables (Cutter, Boruff & 
Shirley, 2003). Vulnerability became an extensive area of research in the social sciences 
in the 1970s and inspired branches of work that explored vulnerability, for example, in 
the context of food security, health and well-being, and human security (Ford, 2009; 
Fraser et al., 2011; Leichenko & O'Brien, 2002; Løvendal, Knowles, & Horii, 2004; 
Lustig, 2008; Watts & Bohle, 1993).   
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Vulnerability in the Context of Social Sciences  
Since the 1980s social science researchers have been exploring different aspects 
and ways in which different factors contribute to overall vulnerability. Vulnerability 
became a term used and applied to contexts involving human populations. In general, 
perspectives of this field argue that vulnerability is a state not exclusively linked to 
environmental and climate impacts, rather, it is enlarged by a complex assortment of 
overall social conditions that shape how vulnerability is determined and described 
(Adger, 2006; Bauer & Scholz, 2010; Smit & Wandel, 2006). Table 2 provides a 
summarized account of some different research perspectives under the social sciences 
umbrella. 
Table 2: Vulnerability research in the social sciences. 
Research Discipline Perspective Sources 
Vulnerability and poverty Focus on poverty as an indicator 
of vulnerability. Examines why 
the poor are more vulnerable and 
have less of a capacity to manage 
risks due to underlying economic 
and social conditions. 
Kamanou and 
Morduch (2004) 
Morduch (1994) 
Narayan et al. (2000) 
Wisner et al. (2005)  
Vulnerability and political 
economy 
Emerged in the 1980s. Explains 
vulnerability with reference to 
historical patterns and structural 
class-based assessments. 
Questions who is most vulnerable 
and why? 
Füssel (2006) 
Cutter (1996) 
Peet & Thrift (1989) 
Vulnerability and food security Focus on entitlements theory. 
Explores vulnerability in the 
context of chronic hunger and 
famine. 
Challinor et al. 
(2007)  
Ford (2009) 
Swift (1989) 
  
Some climate scientists view vulnerability in terms of negative impacts related to 
the climate and other environmental scenarios, such as mudslides or extensive flooding. 
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Alwang, Siegel and Jorgensen (2001) suggested that in this context, “the focus tends to 
be on risks, with less attention to risk responses” (p.22) and while the physical 
manifestations are important indicators of vulnerability, “many social scientists, however, 
prefer a qualified definition that accounts for the social conditions that generate 
vulnerability and thereby reaches beyond the immediate impacts of climate change” 
(Bauer & Scholtz, 2010, p. 86).  
In her analysis, Diana Liverman (1999) suggested that vulnerability was linked 
not only to drought cycles that affected crop yields in Mexico but the vulnerability that 
the farmers experienced was also a byproduct of unequal land tenure and unequal access 
to resources. This work reinforces the argument that vulnerability is thus understood as a 
result of a perpetual existence compounded by different factors rather than an outcome 
produced by a single hazardous, external event. Elements such as historical origins, 
capital, appropriate infrastructure, availability and access to resources potentially 
determine, “…the underlying causes of increased social vulnerability to hazards or 
disaster events” (Cutter, 1996, p.529). 
 
Characterizing Vulnerability  
Robert Chambers (1989) proposed the internal and external theory of 
vulnerability (the two-sided coin) that has been widely used in literature and research 
analysis. Füssel (2006) explained that, “in most cases, these terms are used to distinguish 
the external stressors that a system is exposed to from the internal factors that determine 
their impacts on that system” (p. 7). Essentially, the external component of vulnerability 
refers to the shock and stress that individuals are exposed to and to what degree. The 
internal component reflects the coping capacity and ability, or lack thereof, to pursue 
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adaptive actions. In their own way, Kelly and Adger (2000) integrated Chambers’ theory 
and, “define vulnerability in terms of the ability or inability of individuals and social 
groupings to respond to, in the sense of cope with, recover from or adapt to, any external 
stress placed on their livelihoods and well-being” (p. 328).  
Brooks et al. (2011) also utilized Chambers’ theory in the description of 
vulnerability and defined it, “… in terms of the factors that make individuals, populations 
and natural and human systems more or less likely to experience adverse outcomes when 
exposed to an external stress […]” (p.14). According to the UNEP (2002), “vulnerability 
represents the interface between exposure to the physical threats to human well-being and 
the capacity of people and communities to cope with those threats” (p. 302; UNEP, 
2012). This definition acknowledges the intensity of stressors and suggests that 
vulnerability is revealed through people’s capacity to act, adapt, recover and grow more 
resilient from the effects of those exposures. As such, the study takes into account that 
“when we talk about vulnerability, we are automatically also talking about resilience 
because the two are opposite sides of a single coin. That is, something is vulnerable to the 
extent that it is not resilient, and vise versa” (SOPAC, p. 2). Ultimately, the degree of 
vulnerability is influenced by the degree of resiliency. The contextualization of this 
working definition provides a unique context to explore the vulnerability of Brazilian 
farmers facing drought and the adaptation measures taken to reduce their vulnerability by 
becoming more resilient.  
Vulnerability evaluation, or in other words, a conceptual model of vulnerability, is 
often challenging to establish because it must capture the complexity of the aspects 
associated to, in this instance, human vulnerability to drought. While it is relatively 
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simple to visually see where vulnerability exists across the world, measuring the concept 
in a particular context can be daunting given the multiple contributing factors. The 
following section illustrates vulnerability in an important three-part conceptual 
relationship with linkages to adaptive capacity and resilience. It also identifies and 
suggests broad factors as reflected by the literature that influence the vulnerability of 
family farmers in the context of drought. 
 
A Conceptual Framework and its Integrative Components 
A great deal of valuable work on human vulnerability to climate and 
environmental change has been conducted at many levels (globally, nationally and among 
groups of people,) but developing a single approach of assessment techniques is not so 
linear (Beckford & Barker, 2007; Chambers, 1989; Ford, 2009; McCarthy et al., 2001; 
Pelling & Uitto, 2001). Often, vulnerability has been quantified into mathematical 
equations, GIS mapping, and statistical data with some contextual information. However, 
vulnerability cannot always be quantified. Vulnerability is rarely consistently 
conceptualized given its various interpretations, therefore making it complex and difficult 
to measure and assess. Luers, Lobell, Sklar, Adams and Matson (2003) indicated that, 
“developing measures of vulnerability is complicated by the lack of consensus on the 
exact meaning of the term, the complexity of the systems analyzed, and the fact that 
vulnerability is not a directly observable phenomenon” (p. 255). A vulnerability 
framework and vulnerability indicators may not always be consistent, perhaps 
cumbersome, yet Adger (2006) explained that, “it is important nonetheless to provide 
consistent frameworks for measuring vulnerability that provide complementary 
quantitative and qualitative insights into outcomes and perceptions of vulnerability” (p. 
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274). It is thus important to establish and embrace changing frameworks and indicators 
associated to vulnerability.  
Vulnerability in this discussion is broadly influenced by the diversity of existing 
academic literature. The intent of this work is to provide a starting point that describes 
vulnerability as part of a three-dimensional relationship that links adaptation and 
resilience. This idea suggests that the stronger the adaptive capacity, the greater the 
resilience and less the vulnerability. This thesis uses the term adaptive capacity and 
suggests that it is interchangeable with, and leads to adaptation. Ultimately, “adaptations 
are manifestations of adaptive capacity. Adaptations, or changes in the system to better 
deal with problematic exposures and sensitivities, reflect adaptive capacity” (Smit & 
Wandel, 2006, p. 287). Table 3 below identifies some generalized components suggested 
by the literature that broadly shapes, in this case, the vulnerability of farmers in the 
context of drought. 
Table 3: Components of a vulnerability assessment. 
The elements listed in the box are identified as generalized components for the inclusion 
of vulnerability analysis and particularly for the analysis of vulnerability in the context of 
farmers and drought. These elements informed the interview questions used in the present 
research study (see Appendix 3). 
Access to 
resources, 
capital, 
technology 
and 
education 
The 
magnitude 
and 
frequency of 
exposure to 
extreme 
climate 
conditions 
and those 
consequences  
The ability 
to cope 
Social, 
economic, 
and political 
forces 
Historical 
patterns 
The role of 
institutions 
 
While there may be many components to consider in a vulnerability analysis, it is 
 22 
important that factors remain flexible because according to Adger (2006), “… what is 
vulnerable in one period may not necessarily be vulnerable in the next period” (pp. 275-
276) and it is possible for a system to reduce their vulnerability and become more 
resilient with the right understanding and tools in place. It is also important to note that, 
“no single measure will be able to capture completely the multiple dimensions of 
vulnerability” (Luers et al., 2003, p. 265). For example, in their article Beckford and 
Barker (2007) illustrate that factors including the historical background of slavery and 
marginalization in Jamaica, drought, a lack of funding, and international competition are 
all considered dimensions that influence the vulnerability of today’s small-scale farmers 
in the country.  
 As shown here, the body of work on vulnerability is very extensive and there are 
many interpretations of understanding depending on the research field and orientation. 
While the literature shows no consensus of the concept, vulnerability generally implies 
that livelihoods, ecosystems, or species are/may be potentially exposed to a host of risk 
factors (Adger, 2006; Kelly & Adger, 2000; McCarthy et al., 2001; SOPAC; Turner et 
al., 2003). The capacity to cope, adapt, and recover from different impacts associated to 
external events will likely reduce stress to these events and the ability to be adversely 
affected.  According to the Environmental Vulnerability Index (EVI), “vulnerability is a 
new way of looking at an age-old problem. Instead of focusing just on what has been 
going wrong in the past and the effects of hazards, vulnerability gives us the opportunity 
to focus on getting things right for the future” (Environmental Vulnerability Index, 2013: 
para. 1). 
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Part II: Adaptation, Adaptive Capacity and Community-based Adaptation 
 
Adaptation is a rather complex concept and discussion around it has grown in 
relevance among research communities and interest groups. Adaptation is often identified 
as a response to vulnerability as it brings individual awareness to sources of stress and 
threats. For example, Nelson, Adger, and Brown (2007) explained that, “adaptation is a 
process of deliberate change in anticipation of or in reaction to external stimuli and 
stress” (p. 395). Theoretically grounded, its contextualization and application can be 
traced to many areas of research in the academic literature, including contributions from 
the fields of anthropology, climate change, forestry, agriculture, economics, psychology, 
natural hazards and disaster risk (Alexander, 2013; Bijlsma & Loeschcket, 2005; Bouwer 
& Aerts, 2006; Carter & Mäkinen, 2011; Findlater, 2013; Gardner, 2009; Hjerpe & 
Glaas, 2012; Neumann, Hudgens, Herter & Martinich, 2011; O’Brien & Hochachka, 
2010; Sedjo, 2010; Smit & Wandel, 2006; Urwin & Jordan, 2008). Based on empirical 
evidence in the context of human systems and global environmental change, it is implied 
that adaptation involves social and participatory inclusion, diversity, shared knowledge, 
and the ability to minimize vulnerabilities through alternative visions and strategies 
(Jones & Boyd, 2011; Nelson, Adger & Brown, 2007; Wilkinson, James & Reed, 2009).  
The agricultural and farming industry, in its different forms, is particularly 
vulnerable to unpredictable climate variability and other elements that create a number of 
negative impacts. Consequently, resource-dependent and rain-dependent family farmers 
are vulnerable to climate disturbances, and as such, Ziervogel, Bharwani and Downing 
(2006) emphasized that, “adaptation to climate variability is necessary both to reduce 
current vulnerability to climatic hazards and stresses as well as to prepare for future 
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climate change” (p. 294). Adaptation is recognized as a global climate change response 
and is particularly relevant to the agricultural industry (Findlater, 2013; Howden et al., 
2007; Tarleton & Ramsey, 2008). For instance, drought has long presented problems for 
some global agricultural communities while other areas of the world are now reporting 
new trends of unusual and significant climate warming that is having an effect on every 
dimension of agriculture. “Research in semi-arid regions around the world has 
investigated several different technologies and strategies for coping with persistent 
droughts and hydrological stress” (Burney et al., 2014, p. 48). 
This study seeks to answer the following question: how has the work of Adapto 
Sertão impacted family farmers’ perceptions of their relative resilience in the dry region 
of Northeast Brazil? The primary research purpose is to determine whether Adapta 
Sertão’s work related to capacity building and adaptation improved the resilience of 
family farmers who were living in communities experiencing drought in the rural 
community of in Mairi. When referring to adaptation, it is important to identify and 
characterize the situation by providing an adequate understanding of the issue(s) facing a 
particular vulnerable population. In consideration of the need to identify and characterize 
the type of adaptation, Brooks (2003) explained that, “it makes little sense to talk about a 
system’s vulnerability and adaptive capacity without specifying the hazard to which it is 
vulnerable and to which it must adapt” (p. 9).  
 
Adaptation in the Academic Literature  
Adaptation first emerged in the context of sciences, particularly biology, and was 
central to the theory of evolution. Innovative research conducted by Charles Darwin in 
the 19th century on natural selection and adaptations became a pinnacle point for 
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understanding the complexity of species genetics, inherited traits, and behavioural 
attributes in relation to survival and reproduction (Antle, 2009; Atkins & Travis, 2010; 
Smit & Wandel, 2006). Interpretations were also developed in the social sciences and 
applied to human systems. The literature reinforces that adaptation is not exactly a new 
practice or a notion among societies as human civilization has been forced to adapt for 
survival throughout generations (Chikozho, 2010; Mendelsohn & Dinar, 1999; 
Temesgen, Yehualashet & Rajan, 2014; Ziervogel, Bharwani & Downing, 2006). 
As a notion that is multi-dimensional and used in many different contexts, how 
then is adaptation understood and defined? Adaptation theory is often attributed to 
change among human populations and natural ecosystems, and its conceptualization is 
instrumental as a practice, process, activity, program, or evaluation. Through its many 
nonlinear forms and multiple understandings, adaptation can be thought of as a response, 
a design, an activity, or a feature in order to manifest and improve recovery and resilience 
(Conway & Mustelin, 2014; Jones, Ludi & Levine, 2010; Sedjo, 2010; Solar, 2014). 
Building upon the notion that adaptation can be used as a response and as a method in the 
context of climate change, Robert W. Solar (2014) stated that, “adaptation most often will 
begin when a ‘hazardous’ condition is felt, or expected, i.e. the climate change impact” 
(p. 42). Increasing climate variability presents a threat to agriculture and in grappling 
with climatic conditions and consequences, adaptation holds significant importance as a 
concept and a practice. This is in part because adaptation is used to enable and improve 
upon useful information and it can facilitate approaches, assessments and methodologies 
when vetting, managing and monitoring adversity.  This thesis adopts the definition 
proposed by Alasia et al. (2008), which suggests that “adaptability can be conceptualized 
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as the capacity to adapt to a changing socio-economic or biophysical environment and to 
generate desirable outcomes despite initial adverse conditions” (p. 11). 
Part of the exploration is how we think about adaptation and recognize it as a 
continual, evolving process. We must ask ourselves which approaches and actions are 
determined to be most appropriate when confronting situations with low capacity. 
Literature on adaptation provokes discussions around risk management and the impacts 
and challenges facing global, national and local scales. For instance, in the context of 
climate, “adaptation is the term used to describe all activities aimed at preparing for or 
dealing with the impacts of climate change, be it at the level of individual households, 
communities and firms, or of entire economic sectors, watersheds and countries” 
(Temesgen, Yehualashet & Rajan, 2014, p. 356). Much of the literature explores the need 
to increase or restore adaptability through dynamic actions, practices, and lessons. 
Limitations and barriers that impede the advancement of effective adaptation are also 
topics highlighted in the literature (Brooks, 2011; Conway & Mustelin, 2014; Engle, 
2011; Islam, Sallu, Hubacek & Paavola, 2014; Smit & Wandel, 2006). 
  
Framing the Relationship between Adaptation and Adaptive Capacity  
Strongly related to adaptation is the notion of adaptive capacity; indeed the two 
terms that are often linked and used synonymously. Adaptive capacity is a notion similar 
to adaptation that carries multiple uses. In framing the context for this study, adaptation 
can be conceptualized as an overarching ideology or strategy with an objective of 
building stronger capacity while arguably, adaptive capacity may be conceptualized as a 
function of adaptation to achieve desirable outcomes (Brooks, 2003; Engle, 2011). In 
other words, adaptive capacity may be viewed as a component of adaptation and can be 
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“[…] described as the ability or capacity of a system to modify or change its 
characteristics or behaviour so as to cope better with existing or anticipated external 
stresses” (Brooks, 2003, p. 8).  
Adaptive capacity is at the core of adaptation and it represents a way to overcome 
negative challenges by reducing vulnerability. Carter and Mäkinen (2011) noted that, 
“adaptive capacity, […] can be thought of as the potential to reduce vulnerability (but 
also to exploit opportunities) through adaptation” (p. 7). The notions of adaptation and 
adaptive capacity commonly address the same goals and bridge together elements that 
promote enhanced capacity (Berman, Nicolson, Kofinas, Tetlichi & Martin, 2004; 
Eriksen et al., 2011).  
However, caution has been raised against using the two terms to draw the same 
construct. Perhaps descriptively minor, there exist some subjective conceptual 
differences. As described above, adaptation may be conceptualized as the strategy or 
response that shapes and enables stronger adaptive capacity. Adaptive capacity, on the 
one hand, may be characterized as the degree of capacity required to undergo change and 
the ability of a system to effectively adapt in becoming more resilient in order to reduce 
vulnerability and achieve desirable outcomes (Brooks, 2003; Brooks et al., 2011; 
Chikozho, 2010; Engle, 2011; Folke, Carpenter, Elmqvist, Gunderson, Holling & 
Walker, 2002).  
To effectively survive and withstand adversity it is paramount a community has 
the capacity to adapt to the changes around them and a key step of adaptation is the 
ability to identify and actively facilitate options that will help enable the resilience of that  
community. The literature shows that a large part of adaptive capacity is not centered on 
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theory. Adaptive capacity dialog is associated to identifying practical actions that are 
directed at building or restoring capacity, mitigating losses, and creating fruitful 
opportunities (Blanquart, Kaltz, Nuismer & Gandon, 2013; Islam, Sallu, Hubacek & 
Paavola, 2014; Reidsma, Ewert, Lansink & Leemans, 2010). “Theorizing about the 
attributes of adaptive capacity is important, but the real challenge and potential 
impediment to successful adaptation is how to realize adaptive capacity in very 
hospitable conditions” (Lemos, Boyd, Tompkins, Osbahr, & Liverman, 2007, para. 7).  
Some of the literature describes adaptation as an outcome of vulnerability while 
other arguments suggest that resilience is an outcome of vulnerability. For the purposes 
of this research, the relationship between vulnerability, adaptation and resilience directly 
influence one another as adaptation has the potential to reduce vulnerability and 
resilience is considered the outcome of good adaptation. In other words, effective 
adaptive capacity absorbs stressful situations and facilitates the reduction of vulnerability 
that in turn improves resilience.  
Adaptive capacity and coping capacity are two terms that are also often used to 
convey the same meaning. However, these two conceptual terms are different in some 
ways. Coping capacity can be conceptualized as a responsive measure or mechanism that 
serves immediate, short-term needs and actions to ensure survival. While adaptive 
capacity builds on this, it also provides further, context-specific ideas that enable the 
improvement of people’s capacity in the long-term (Jones, Ludi & Levine, 2010; Smit & 
Wandel, 2006).  
While there are many responses to adaptation, practitioners are increasingly 
advocating the practice of community-based adaptation – an approach that provides 
 29 
greater awareness around adaptation at the local or community level, particularly groups 
of marginalized people. Jones, Ludi and Levine (2010) explained that, “at the heart of 
any local-level adaptation intervention is the need to increase the individual or 
community’s adaptive capacity,” (p. 2) and the following section explores the 
characteristics and components behind the concept of community-based adaptation. 
 
Community-based Adaptation 
Global initiatives, platforms and discussions on adaptation are increasingly 
including an additional research area known as community-based adaption (CBA). 
According to Solar (2014): “in the simplest context, ‘community’ in CBA constitutes a 
collection of people, and a collection of contexts within a specific location” (p. 56). The 
core of CBA analysis focuses on localized perspectives and the opinions of marginalized 
community members – most commonly in the context of tackling climate change – and 
aims to achieve greater capacity within vulnerable communities. This, according to Reid 
and Huq (2007) will enhance “capacity development” (n.d., para. 18).  
CBA fosters ‘on-the-ground’ actions and it is an approach that looks at the real, 
complex realities faced by communities and adaptation efforts that are pursued between 
‘outsiders’ and local people. Once again, it is emphasized by Akullo et al. (2007) that the 
importance in conducting CBA is  “[…] ensuring widest possible participation of those 
who are supposed to be the beneficiaries of the projects so that they drive the process” (p. 
4). CBA draws attention to the risks that impact disadvantaged, poor communities by 
focusing on context specific, localized information (Ayers & Forsyth, 2009; Solar, 2014). 
Correspondingly, in their article related to climate change, Ayers and Forsyth (2009) 
noted that: 
 30 
Community-based adaptation operates at the local level in communities that are 
vulnerable to the impacts of climate change. It identifies, assists and implements 
community-based development activities that strengthen the capacity of local 
people to adapt to living in a riskier and less predictable climate. (p. 24)  
While there is no one single approach to developing a CBA model or framework, there 
are a number of enabling features that help to define, build and achieve CBA. Figure 1 on 
the next page provides a basic framework that identifies and illustrates some of these 
fundamental components based on diverse examples and contributions from existing 
CBA literature (Beckford & Barker, 2007; Chambers, 2009; Chaudhury, 2012; Solar, 
2014). These components are integral to any CBA work. For example, Ayers & Forsyth 
(2009) noted, “a community-based approach considers that adaptation strategies must be 
generated through participatory processes, involving local stakeholders and development 
and disaster risk-reduction practitioners, rather than being restricted to impacts-based 
scientific inputs alone” (p. 26).  
 
 
)LJXUH)HDWXUHVRI&RPPXQLW\%DVHG$GDSWDWLRQ




:KLOH WKH UHVSRQVH WR ORFDO DQG FRPPXQLW\ YXOQHUDELOLW\ KDV EHHQ PHW ZLWK
JURZLQJ&%$DSSURDFKHVPHWKRGVDQG LQLWLDWLYHV&%$SUHVHQWVVRPHFKDOOHQJHVDQG
KDVUHFHLYHGVRPHFULWLFLVPIURPDFDGHPLFVDQGH[SHUWVLQFRPPXQLW\EDVHGDGDSWDWLRQ
6XFK FULWLFLVP LQFOXGHV ZKHWKHU &%$ OHJLWLPDWHO\ LQFOXGHV D EDODQFHG UHSUHVHQWDWLRQ
DPRQJVWDNHKROGHUVDQGGHPRQVWUDWHVUHVSHFWDQGUHFLSURFLW\ZLWKLQFROODERUDWLRQ&%$
SURFHVVHV VKRXOG EH LQFOXVLYH RI DOO VWDNHKROGHUV DQG GHVLJQHG WR UHSUHVHQW D EDODQFHG
PDWUL[ RI LQWHUHVW JURXSV GHVSLWH GLYHUVH SRVLWLRQV &%$ LV DQ HYROYLQJ FRQFHSW DQG
SURFHVV WKDW PHDQV GLIIHUHQW WKLQJV WR GLIIHUHQW SHRSOH DQG &%$ GLVFXVVLRQV VKRXOG
*DLQWKHWUXVWRIWKH
FRPPXQLW\
8WLOL]HWUDGLWLRQDOPHDQVRI
 FRPPXQLFDWLRQWKDW¶V
 SUHIHUUHGE\WKH
FRPPXQLW\
6SHQGWLPHZLWKWKH
 FRPPXQLW\	SXUVXH
 FRQVXOWDWLRQV 
3DUWLFLSDWRU\,QYROYHPHQW	
,QGLJHQRXV.QRZOHGJH
%XLOG	OHDUQIURP
 ,QGLJHQRXVNQRZOHGJH
6ROLFLW	HQDEOHDOO
 VWDNHKROGHUVWRSDUWLFLSDWH
5HFRJQL]HORFDOSHRSOH
 KDYHULFKNQRZOHGJH	
 DELOLW\
 
(QVXUHFRQWH[WVSHFLILF
ODQJXDJH
&RPPXQLFDWHWKHVSHFLILF
 FRQFHUQV	QHHGVRIWKH
 FRPPXQLW\
$YRLGJHQHUDOL]DWLRQV
:KDWGRHVDGDSWDWLRQ
 PHDQWRWKHFRPPXQLW\"
8QGHUO\LQJ&DXVHV	
([LVWLQJ/LPLWDWLRQV
([SORUHVRFLDOFRQVWUDLQWV
 WKDWLQIOXHQFHYXOQHUDELOLW\
 LHUHVRXUFHVILQDQFLDO
 HGXFDWLRQGLVWULEXWLRQRI
 SRZHUWRXULVPIDFWRUV

&%$
 
(PSRZHUPHQW
 (PSRZHUWKHFRPPXQLW\
 WKURXJKQHZRSSRUWXQLWLHV
 DQGSUDFWLFHV
8SOLIWOLYHOLKRRGVWKURXJK
 SDUWLFLSDWRU\RSSRUWXQLWLHV
6XSSRUWVHOIVXIILFLHQF\RI
 ORFDOSHRSOHQHZ
 RSSRUWXQLWLHVSURYLGH
 LQVSLUDWLRQDQGKRSH
([LVWLQJ&DSDFLW\
([SORUHDQGOHDUQIURP
 H[LVWLQJFRPPXQLW\
 DGDSWDWLRQSUDFWLFHV
'LYHUVH7HFKQRORJ\
(GXFDWLRQ	,QQRYDWLRQ
3URYLGHDFFHVVLEOH
 OHDUQLQJHQYLURQPHQWV
(QVXUHQHZWRROV	 
 PHWKRGVDUHDSSURSULDWH 
&ROODERUDWLRQ
3XUVXHLQFOXVLYH
 FROODERUDWLYHDFWLYLWLHV
 DFURVVDOOSHRSOH
 32 
therefore be respectful, and mindful of managing such diverse interpretations.  
Secondly, it can be difficult to adequately measure the results and assess the 
successes. In theory, effective CBA should result in reduced vulnerability. However, 
impacts are typically ongoing, nonlinear and gradual, and such evaluation may be 
constricted or inadequate. As Ayers and Forsyth (2009) argued, “measuring the success 
of community-based adaptation projects is inherently problematic, mainly because the 
impacts are in the forms of outcomes that have not happened […]” (p. 27). This difficulty 
in measuring results can have impacts on the findings of CBA research and evaluation 
project.  
Lastly, while adaptation in the short-term enables survival, it is the long-term 
needs of the community through strategic planning and partnerships, monitoring and 
evaluation that ought to be pursued if long-term resilience is the priority. Some critical 
questions in relation to this include: What are the potential risks of short-term adaptation? 
How will long-term resilience be practiced and analyzed? Does the contextual 
understanding of adaptation and resilience change over time? Do strategies pose issues 
that are unidentified now, but could arise in the future? As a means of reinforcing this 
context, “successful adaptation should result in an equal or improved situation (when 
compared with the initial condition); unsuccessful ones, or maladaptation occur when the 
outcome situation is worse than before” (Lemos, 2007: p. 2).  
Ultimately, narrow strategies in the short-term may create cumulative risks that 
may not be evident until later. Thus, it is imperative that all actions are carefully assessed 
and pursued in order to avoid running the risk of influencing and increasing a 
community’s vulnerability.  
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Part III: Resilience 
 
Understanding the resilience of family farms is the primary focus of this thesis 
and compliments this detailed review on vulnerability and adaptation. Case studies 
formulated around resilience in the farming industry provide useful insight and generate a 
critical point of departure in this research. Literature on the subject includes the 
complexity of threats and challenges facing local agriculture, the identification of local 
management strategies during adverse times, and the need to incorporate and 
institutionalize resilience-promoting strategies into legislation and local government 
mandates (Darnhofer, 2010; Milestad, 2003; Pretty, 2008; Roberts, 2010). Yet, literature 
and case studies involving the way family farms build, manage and strengthen their 
resilience to reoccurring instances of drought and food insecurity, remains limited 
(Harvey et al., 2014; Darnhofer, 2010; Kummer, Milestad, Leitgeb, & Vogl, 2012; 
Burney et al., 2014). Resilience thinking has been documented widely in peer reviewed 
journals, workbooks and technical manuals for practitioners and it has been adopted and 
applied by agencies such as the FAO in their Disaster and Risk Reduction contributions 
on Resilient Livelihoods (Benson & Garmestani, 2011; Brand & Jax, 2007; FAO, 2013; 
Klein, Nicholls, & Thomalla, 2003; Resilience Alliance, 2010). Academic contributions 
assess a number of different aspects associated with resilience thinking, such as 
terminology, conflicting conceptualizations, approaches to achieving resilience, and the 
relationships between vulnerability, adaptive capacity and resilience (Brand & Jax, 2007; 
Callo-Concha & Ewert, 2014; Carpenter, Walker, Anderies, Abel, 2001; Gallopín, 2006; 
Miller et al., 2010; Vogel, Moser, Kasperson, & Dabelko, 2007). For example, in her 
doctoral thesis, Milestad (2003) builds on the concept of farm resilience, distinguishes 
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elements of farm resilience, and discusses how organic farming principles contribute to 
Austria’s farm resilience.  
Resilience is a dynamic concept, explored and applied across research disciplines, 
including psychology, risk management, ecology and natural resource management and 
global climate change (Ayers & Forsyth, 2009; Benson & Garmestani, 2011; Dalziell & 
McManus, 2004; Gallopín, 2006; Klein, Nicholls & Thomalla, 2003; Roberts, 2010). 
Consideration has also been given to how we measure and advance short and long-term 
resilience: Some of these assessments have been described in studies conducted by 
Berkes (2007); Cutter, Burton, and Emrich (2010); Sherrieb, Norris, and Galea (2010).  
 
Resilience in the Academic Literature  
The word resilience originated from the Latin resiliere or resilio and meant, “to 
leap or jump back” (Klein, Nicholls & Thomalla, 2003; Resilience Alliance, 2010). In 
1973, C. S. Holling published work on how resilience was theorized in the context of 
ecology, and was the first that asserted, “resilience determines the persistence of 
relationships within a system and is a measure of the ability of these systems to absorb 
change of state variables, driving variables, and parameters, and still persist” (Berkes, 
2007; Gallopín, 2006; Holling, 1973, p. 17). Later academic contributions from Holling 
in the 1990s, and others such as Walker et al. (2004), expanded on Holling’s initial 
theorization of ecological resilience and approached the perspective in a new way, 
examining not only the persistence of a system, but the time it took for a system to absorb 
adversity and return to its original state. Some authors have synonymously equated 
ecological resilience and resilience in general to the concept of equilibrium, describing 
the degree of change to an equilibrium state and how long it takes a system to return back 
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to equilibrium after a disturbance (Folke et al., 2010). By contrast, other academic 
contributions by McCann (2000) rejected the existence of equilibrium in an ecological 
state and argued the system is inherently dynamic and subject to complex variables.   
Holling’s work (1973; 2001; 2004) was instrumental and influenced other 
scholarly disciplines to build on the conceptualization and interpretation of resilience. 
Gaining ground across research communities, resilience has been closely linked to 
notions of community, ecology, vulnerability, adaptive capacity, empowerment and 
transformation, and sustainability (Drever, Peterson, Messier, Bergeron & Flannigan, 
2006; Gunderson & Folke, 2011; Vogel, Moser, Kasperson & Dabelko, 2007; Walker, 
Holling, Carpenter & Kinzig, 2004). 
Extending Resilience Thinking 
Academic contributions by Cote and Nightingale (2012), Folke (2006) and 
Walker, Holling, Carpenter and Kinzig (2004), included resilience thinking from the 
perspective of hard sciences and social sciences combined, translating resilience to an 
extended multidimensional perspective depicted beyond the peripheries of ecology. In 
attempting to explain the notion of socio-ecological resilience, social scientists, and 
human ecologists suggest that the interactions between humans and environment should 
not be contemplated independently, but rather as fundamentally integrated. Folke et al. 
(2010) explained that the linkages are quintessentially direct and “social-ecological 
resilience is about people and nature as interdependent systems, and separating them 
from context may undermine this understanding of interdependency” (p.2). Adger (2000) 
elaborated on the conceptualization: “thus the resilience of social systems is related in 
some (still undefined) way to the resilience of the ecological systems on which social 
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systems depend” (p. 350). 
Defining Resilience  
The conceptual development of resilience has a long history and while the 
academic literature provides many interpretations of how resilience is translated and 
understood, there is some general consensus that resilience implies the capacity to change 
and stabilize. In its most basic understanding, literature from socio-ecological theory 
refers to resilience as, “the ability of socio-ecological systems (SES) to absorb 
disturbance without flipping into another state or phase” (Gunderson as cited in Cote & 
Nightingale, 2012: p. 475).   
Resilience is sometimes characterized as a concept under two general 
classifications: A desired state and a process that supports a desired state. To further 
elaborate, the first classification defines resilience, “as a desired outcome(s)” (Kaplan as 
cited in Manyena, 2006, p. 437); while the second theoretical construct interprets 
resilience more broadly, as a process which in turn supports a desired outcome 
(Manyena, 2006). Relative to the latter, it has been emphasized that, “in an ongoing 
process, a resilient community predicts and anticipates disasters; absorbs, responds and 
recovers from the shock; and improvises and innovates in response to disasters” (Maguire 
& Hagen, 2007, p. 17). 
It should be noted that the concept of resilience implies a, “positive trajectory of 
adaptation after a disturbance, stress, or adversity” (Norris & Stevens, 2007, p. 321) and 
is, “both positive and future oriented, suggesting an inner strength and adaptive capacity” 
(Reser & Morrissey, 2008, p. 58). According to one of the largest collaborative research 
organizations focused on the interdisciplinary sciences of resilience, Resilience Alliance 
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stated that the concept is generally referred to as a process of bouncing back and 
overcoming adversity and returning to a functioning state. In more specific terms, the 
organization indicated that resilience, in its true essence, is “the capacity of a social-
ecological system to absorb or withstand perturbations and other stressors such that the 
system remains within the same regime, essentially maintaining its structure and 
functions” (para 1). 
Some researchers in the field of resilience suggest that vulnerability and 
adaptability are fundamentally related to the concept of resilience, and while they have 
different interpretations, they are useful terms that deepen understanding and enhance 
knowledge related to challenges and limitations, coping and planning strategies, and 
ultimately, techniques of survival (Callo-Concha & Ewert 2014; Engle, 2011; Harvey et 
al., 2014; Thorlakson & Neufeldt, 2012).  
 
The Resilience of What and for Whom? The Identification and Application of 
Resilience in the Context of Social Science  
Resilience thinking is a broad conceptualization, and in order to apply the notion 
in a particular context or to a particular piece of empirical work, it is essential to address 
and clearly identify the resilience of what and for whom in order to avoid any semantic 
concerns (Brand & Jax, 2007; Carpenter et al., 2001; Cote & Nightingale, 2012; 
Darnhofer, 2010; Folke, 2010; Resilience Alliance, 2010). Carpenter et al. (2001) 
emphasized that by addressing this, “confusion can be avoided by answering the 
question, “Resilience of what to what?” (p. 779). Further, some researchers suggest that 
since resilience is a multilayered analysis, deliberate attention to defining the resilience of 
when, and at what scale can help to adequately capture and effectively measure resilience 
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in an operational analysis. Resilience analysis has largely focused on social-ecological 
systems (otherwise known as SES) however, Darnhofer (2010) differentiates the context 
of the farm from ecological environments: 
The farm is in many ways different from the social-ecological systems that have 
been the focus of resilience studies. The latter were mostly large-scale natural 
resources such as the everglades (Gunderson et al. 2002), reefs (e.g. Hicks et al. 
2009), or rangelands (e.g. Walker & Abel 2002). The farm is not only smaller in 
scale, its ecological structure and processes as well as species composition are 
strongly influenced by the farmer. Also, economics play a larger role, as farmers 
need to ensure both the short-term and long-term economic survival of their farm. 
(p. 213) 
For the purpose of this study, the resilience of what and for whom is summed up 
as follows: The resilience of family farms that experience drought in Brazil’s semi-arid 
region. Why does this topic matter? Darnhofer (2010) stressed that, “although resilience 
thinking has so far rarely been applied to agriculture, there is no reason why it should not, 
as conceptually it encompasses all multi-scale dynamic systems of humans and nature” 
(p.213). Family farmers play a critical role in the global agri-food sector, contributing to 
their local economies, reducing poverty, and securing consistent, local food. According to 
Darnhofer (2010) family farmers are identified as “(…) those farms whose labour force is 
mostly provided by family members, and are owner-managed” (p. 213) and generally, 
family farmers have a strong connection, and a deep commitment to the land despite the 
uncertainty and challenges to keep it alive. Specifically, droughts and increasingly dry 
environments adversely impact family farmers and these consequences, “(…) disrupt 
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agriculture production (…)” (Chikozho 2010: 781). Findings from the FAO (2013) 
highlighted that: 
 In arid and semi-arid regions water scarcity is almost endemic, placing greater 
pressure on both surface and groundwater resources to meet domestic and 
irrigation demands. Drought is another major cause of water shortage with 
devastating impacts, especially in countries with reduced capacity to absorb the 
shocks. Prolonged or frequent drought episodes can lead to the irreversible stage 
of desertification unless adequate measures are taken to increase the resilience of 
countries prone to such phenomena (p. 5). 
Family farms can maintain resilience despite such adversity and challenges. For instance, 
farmers in East Africa have a long history of reoccurring rainfall variability, poverty and 
household food insecurity across the region. Kristjanson et al. (2012) described climate 
impacts as big obstacles in household farming practice, in addition to rising inflation, 
economic instability, and constrained markets. Their study revealed what some household 
farmers across four East African countries have done to improve and adapt their practices 
so they are better able to buffer against, and confront, harsh climate conditions. Research 
conducted by the authors indicated that shifting and adapting household farming practices 
allowed the farmers to build their resilience. Adaptations included soil rotations, 
incorporating new seedlings, and using drought tolerant technology.  
Literature on strengthening farm resilience indicates that factors such as adequate 
resources and investment, social mobilization, collaboration, integrated strategies, and 
training and development seem to be relevant strategies are regarded as important factors 
in optimizing the stability and resilience of family farming management (Darnhofer, 
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2010; Gunderson & Folke, 2011; Kummer, Milestad, Leitgeb, & Vogl, 2012; Osbahr, 
Twyman, Adger, and Thomas, 2010). Without the proper capacity and farming 
management tools in place, the existence and sustainability of family husbandry is 
becoming significantly challenging and will lead to irrevocable damage. 
 
Linking Resilience to Vulnerability and Adaptation   
Vulnerability, adaptation, and resilience are useful concepts that are used in 
different ways, across different types of knowledge and applied to fields including 
disaster risk, emergency management, urban cities, agricultural sustainability and 
sustainability relative to other fields (Allen, 2006; McCreight, 2010; Pretty, 2008). This 
next section on resilience asks, how are the concepts of vulnerability, adaptation, and 
resilience connected? In their article, Bryan, Deressa, Gbetibouo and Ringler (2009), 
describe the degree of exposure to climate change in South Africa and the growing 
threats to food and water security. The writers describe that agricultural communities in 
this region can reduce their vulnerability by adapting their farming practices to moderate 
negative impacts. They argue that adaptation practices should be tailored based on the 
community’s needs, and should take into account long-term factors in order to promote 
benefits of being resilient. To examine this, the following explores how these concepts 
are understood and related to one another.  
Resilience and Vulnerability  
Dialogue in the fields of vulnerability and resilience offer real opportunities to 
explore contested and common elements of interest (Adger, 2006). Research 
contributions by Folke (2002), Callo-Concha and Ewert (2014) and Miller et al. (2010) 
perceive vulnerability and resiliency as closely related concepts at two ends of a spectrum 
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and each is considered a feature of the other. Andharia and Lakhani’s (1973) theory of 
vulnerability and resilience is useful because it sheds insight on the relationship: “They 
are opposites, ‘two sides of the same equation on a continuum.’” This understanding is 
reinforced by Actionaid’s (2009) brief on sustainable agriculture where, “resilience can 
be understood as the opposite of vulnerability, and such approaches mitigate risk by 
increasing the adaptive powers of poor communities and the eco-systems on which they 
depend” (Andharia & Lakhani, 1973, the concept of resilience section; Actionaid, 2009, 
p. 4). In other words, a state is vulnerable when it lacks resilience and increased resilience 
reduces vulnerability.  
Resilience and Adaptation 
 
 Resilience thinking also extends itself to notions around adaptation in the context 
of human and ecological environments. Adaptive capacity is an interesting perspective to 
conceptualize as seen in the prior chapter. According to Alasia et al., “adaptability can be 
conceptualized as the capacity to adapt to a changing socio-economic or biophysical 
environment,” and resilience may be expedited by producing, “(…) desirable outcomes 
despite initial adverse conditions” (2008, p. 11). Dalziell and McManus (2004) equate 
resilience with vulnerability and adaptive capacity in their evaluation relative to business 
and organizations: 
We propose using the term ‘resilience’ to describe the overarching goal of a 
system to continue to function to the fullest possible extent in the face of stress to 
achieve its purpose, where resilience is a function of both the vulnerability of the 
system and its adaptive capacity. (Resilience section) 
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In this regard, contributions by such as Carpenter et al. (2001), Gallopín (2006), and 
Engle (2011) emphasize that building adaptive capacity offers real resolutions and 
opportunities for enhanced resilience. Naturally, some researchers such as Mertz, Mbow, 
Reenberg and Diouf (2009) and their assessment of farming in the Sahel, have linked 
adaptation as the coping approach and practice that ultimately reflects resilience, thereby 
reducing vulnerability. Adaptation can therefore be understood as the method towards 
improving the adaptive capacity of a vulnerable state in order to enable that state to 
achieve its goal of resilience. Researchers generally agree that resilience can be best 
conceptualized as an interrelated component between vulnerability, adaptation and 
resilience where each element is influenced and shaped by the other (Callo-Concha & 
Ewert, 2014, Gallopín, 2006; Vogel, Moser, Kasperson, & Dabelko, 2007). Resilience 
thinking has been described as a “powerful, analytical tool for describing states of 
susceptibility…” and a positive, empowering concept that: 
[resilience] aims to thwart, diminish, or curtail a disaster’s worst effects well in 
advance of calamity, while recovery attempts to restore to ‘nearly normal’ as 
quickly as possible. One is short term, immediate, and temporary. The other is 
deliberate, strategic, and enduring for the affected community (McCreight, 2010, 
p. 4). 
Resilience as an outcome of effective adaptation reflects reduced vulnerability in the 
context of drought and family farms. The consequences of external stresses subsequently 
leave a wake of social upheaval but with improved resiliency management, they are 
better able to overcome the conditions they face.  
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Building Resilience across Socio-Ecological Systems 
Researchers have devoted their attention to analyzing and identifying suitable 
strategies that build resiliency in order to improve the probability of sustainable family 
farming. “However, the multitude of suggested factors that enhance resilience has led to a 
somewhat dispersed and fragmented understanding of what is critical for building 
resilience and how an understanding of these factors can be applied” (Simonsen et al., 
2014, p. 3). While there is no one consensus regarding a methodology for building 
resilience, there are many factors found in the literature that suggest important relevance. 
methodologies that build resilience, all of the literature on resilience contributes to it. 
Table 4 adapted from Berkes (2007), Folke (2000) and Darnhofer (2009), draws on four 
important factors that can help to enable, shape and optimize resilience across all social-
ecological systems. The following four resilience building factors are characterized as a.) 
adapt to ambiguity and change; b.) incorporate and cultivate diversity to build resilience; 
c.) integrate broad participation, different knowledge and skill sets; and, d.) pursue local 
self-organization. The strategic planning and operational functionality of each strategy 
must be oriented and conducive to the individual characteristics and dynamics of each 
family farm. The factors are considered and summarized in the following broad, inclusive 
definitions in Table 4.    
Table 4: Strategies to support the resilience of family farms.   
Resilience Building Strategy Perspective Sources 
Adapting to ambiguity and 
change 
Adaptability is vital in order to 
thrive and remain sustainable and 
resilient. This requires an 
understanding of the changes and 
challenges and the capacity to 
develop ‘social and ecological 
memory’ in the context of past 
events and experience. Having 
Berkes (2007) 
Folke (2010) 
Darnhofer (2009) 
Resilience Alliance 
(2010)  
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the tools to effectively prepare for 
cycles of change is critical.  
Incorporate and cultivate 
diversity 
Building new strategies and 
diversifying coping mechanisms 
in order to reduce vulnerability.  
Diversity in the context of family 
farming relates to incorporating 
different seedlings, entering 
different markets, establishing 
partnerships.  
Family farmers that specialize in 
many areas tend to mitigate risk 
and become more resilient. 
ActionAid (2009) 
Simonsen et al. 
(2014) 
Integrate broad participation, 
different knowledge and skill sets 
Combining science, local 
solutions and traditional 
knowledge. The inclusion of local 
perceptions and local experiences 
over generations provides 
fundamental sources of insight 
and understanding.  
In the context of family farming, 
Indigenous knowledge resources 
and experience over generations 
are important considerations in 
farming innovation and 
adaptation. 
Akullo (2007) 
Bandyopadhyay & 
Shiva (1986) 
Milestad (2003) 
Simonsen et al. 
(2014) 
Ziervogel, Bharwani 
& Downing (2006) 
Pursue local organization  A collaborative approach 
amongst family farming 
communities who demonstrate 
cooperation, consensus and in the 
pursuit of local self-organization 
without outside intervention. 
Provides opportunities to 
combine and discuss information 
and share experiences related to 
daily farming processes and 
management.  
Informal (or formal) institutions 
such as farmers’ cooperatives 
create learning-based approaches 
and opportunities to develop 
Darnhofer (2009) 
Darnhofer, 
Fairweather & 
Moller (2010) 
David, Mundler, 
Demarle & Ingrand 
(2010) 
Osbahr, Twyman, 
Adger & Thomas 
(2010) 
Resilience Alliance 
(2010) 
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autonomy, social cohesion, and 
offer individuals to build 
innovation. 
 
 
 In the context of family farms, these broad strategies open the discussion and 
offer beginning suggestions to improve the resilience for farms under distress. These 
thoughts from resilience thinking can be transformed and operationalized in practice and 
may help to generate further, specific activities to increase the resilience of family farms. 
It should be noted that ultimately, resilience is creating social change and this provides an 
alternative focus to traditional notions of resilience thinking (Brand & Jax, 2007; Cote & 
Nightingale, 2012; Tschakert & Dietrich, 2010). The above framework will be 
operationalized and used within the analysis on resilience findings.  
 
Chapter Summary  
This chapter suggests that the concepts of vulnerability, adaptation and resilience 
are critical characterizations across different research disciplines, particularly in the 
context of family farms and agriculture. By converging information from each subject 
matter, it is possible to capture a widened perspective and a deepened understanding of 
the risks and conditions, challenges, practices, management and innovations of family 
farms. Emerging information from each of the findings and the linkages among them can 
provide relevant and prudent insight in order to make informed, actionable decisions. 
However, the overall findings of this literature analysis suggest that much of the 
terminology on vulnerability, adaptation, and resilience put forward in the relevant 
scholarship are often expansions of variations that are meant to construct the same 
interpretation. In addition, there are inconsistencies with how the terms are used and a 
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While there are a variety of interpretations that address vulnerability it is defined 
here as, “the degree to which people, or the environment are susceptible to harm” 
(Ziervogel, Bharwani & Downing, 2006, p. 294). As Claudious Chikozho (2010) points 
out, “there is need for more comprehensive studies that reveal the vulnerability of 
communities, especially rain-fed agricultural ones, in order to come up with timely 
information and options for adaptation” (p. 783). The second main theme on adaptation 
and its various interpretations has been scrutinized extensively in the academic literature. 
The thesis adopts a definition proposed by Alasia et al. (2008) and suggests that, 
“adaptability can be conceptualized as the capacity to adapt to a changing socio-
economic or biophysical environment and to generate desirable outcomes despite initial 
adverse conditions” (p. 11). Studies of vulnerability and adaptation would be incomplete 
without a review of resilience. The conceptualization of resilience proposed by Jules 
Pretty (2008) is preferred and summarized as, “the capacity of systems to buffer shocks 
and stresses” (p. 447).  
In the present thesis, I hope to also demonstrate how farmer’s perceptions of these 
three terms (vulnerability, adaptation, and resilience) align with the definitions found in 
the literature. Moreover, as seen above, many strategies from the literature have been 
highlighted about “how to” achieve adaptation and resilience. In the present thesis, I hope 
to demonstrate how Adapta Sertão’s work utilizes these strategies to improve the 
productivity and lives of family farmers. More specifically, I will explain how Adapta 
Sertão uses community-based approaches such as the Community-Based Adaptation 
Model outlined on page 31 in achieving greater resilience (See Table 4, page 42). 
The next chapter illustrates the case study analysis and research methodology. It 
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includes background information on Northeast Brazil and characteristics of Mairi. It 
explains the growth and mission of Adapta Sertão and how it came to partner with 
farmers in Mairi. The chapter then describes the research approach, design and rationale. 
It includes information regarding ethics approval and participant consent and ends with 
some of the research challenges associated to the pursuit of this work. 
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Chapter Three: Case Study Analysis and 
Research Methodology 
 
 
Case studies provide an opportunity to explore real complexities that draw on 
contextual information and local knowledge to improve understandings of dynamic topics 
while providing characteristics of real life events. In practice, case studies are “bounded 
by time and space,” are undertaken in “real life situations” and the results from case 
studies are “used to gain knowledge of contextual phenomena about an individual, group, 
organization, institution, social, or political event or a situation where people, or a group, 
share a particular contemporary phenomenon” (Dempsey and Dempsey, 2000 as cited by 
Luck, et al., 2006, p. 105; Langford, 2001). This chapter presents the case study analysis 
by beginning with characteristics related to Brazil, the Northeast and the semi-arid region 
known as the Sertão. The focus narrows to the study site of Mairi located in the Bacia do 
Jacuípe district. It explains the development and mission of Adapta Sertão and how it 
came to partner with farmers in Mairi. The chapter addresses the research methodology, 
design and rationale, including information regarding ethics approval, participant 
informed consent, and some of the challenges associated to the field study and research 
design.  
The 2011 Global Assessment Report indicated that, “rainfall has been decreasing 
in many regions in the past century” (p. 62) and naturally, these consequences along with 
poor development, little resources, and insufficient programs have burdened the lives of 
family farmers globally. Family farmers of the world who already live in dry regions are 
at constant risk to the evolving effects of arable land loss, inconsistent growing seasons 
and changes in the ecosystem and this heightened risk makes them particularly vulnerable 
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(Bauer & Scholtz, 2010; Chipanshi, Chanda & Totolo, 2003; Hoerling, Hurrell, Eischeid, 
& Phillips, 2006). “Most communal farmers rely on natural rainfall for their farming 
activities, and are worst affected by climate change” (Nyambara, 2003 as cited in 
Chikozho, 2010: p. 5).  
 
Brazil 
 
By population, Brazil is ranked as the fifth 
largest nation in the world, with 200 million 
inhabitants in 2013, and as the sixth largest global 
economy (Baer, 2014; Caritá, 2015). With a land 
area of 8,358,140 km2 the country shares borders 
with several South American countries including 
Venezuela, Colombia, Ecuador, Peru, and others. It is a major hub for tourism, is home to 
major manufacturing industries such as the automotive, constructive and aircraft sectors, 
and the country is rich in resources including land, oil, metals and agriculture (Baer, 
2014; Humphrey, 2003; Lyons, 2009; The World Bank, 2015). Despite Brazil’s 
involvement as a G20 nation and its strong trade agreements and its extensive exporting 
of oil, sugar, ethanol, poultry and coffee, Rocha, Burlandy and Maluf (2012) cited that 
due to economic and social disparities, “close to 17 million Brazilians are still extremely 
poor, and the country experiences one of the highest levels of income inequality in the 
world” (p. 527). Rural populations across Brazil tend to be some of the poorest segments 
in society who suffer social and economic limitations.  
  Figure 3: Map of Brazil 
(The World Bank, 2015) 
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While Brazil’s demographic makeup continues to reflect high poverty and 
inequality, the federal government has pioneered significant investment in social benefits 
that have helped lift people from the burdens of poverty such as the 2003 national 
implementation of the conditional cash-transfer program known as Bolsa Familia (Caritá, 
2015; Carless, 2014; ELLA; 2012; The Bolsa Familia social assistance program was 
hugely successful and has been recognized as the largest welfare conditional cash transfer 
program programme in the world (Ferreira Jacques de Moraes, 2011; Rocha, 2009). 
However, while the anti-poverty national program achieved praise for its many positive 
impacts in supporting the very poor, poverty levels have historically remained high in the 
Northeast, and the region continues to reflect a tremendous rate of poverty.  
 
Drought in the Northeast and Farming in the Sertão  
 
Referred to as the Nordeste, the Northeast region of Brazil is situated west of the 
Atlantic Ocean and east of the Amazonas. Colonized by the Portuguese, the city of 
Salvador in the Northeast state of Bahia was declared Brazil’s first capital in 1549. Fifty-
three million people call it home today representing approximately one quarter of Brazil’s 
total population (Farah, 2014; Pereira, 1999; The World Bank, 2010). The state of Bahia 
itself  has the highest rate poverty in the entire Northeast region (Ferreira & Lanjouw, 
2001). The International Panel on Climate Change listed the Northeast region as a high- 
risk area vulnerable to adverse climate conditions, with respect to prolonged drought and 
the devastating impacts it has on family farms and subsistence agricultural communities 
(McCarthy et al., 2001). Drought in the Northeast Sertão has long been an issue for the 
Brazilian people. One of the earliest droughts recorded occurred in 1877, causing 
significant famine and death (Carless, 2014).  
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Post-WWII Brazil introduced drought strategies to improve rural development by 
industrializing agricultural activities with water infrastructures such as dams, offering 
some subsidized programs and emergency relief. Since the 1960s and with support from 
The World Bank, the Brazilian government implemented artificial earth dams, wells, and 
large-scale irrigation infrastructure across the semi-arid Northeast. Large-scale 
developments in this part of the country, comparable to extensive deforestation projects 
in remote areas of the Amazonas rainforests, have disturbed and distressed Indigenous 
communities and the ecological environment (Laurance, 2009). While globalization and 
industrialization have benefited large-scale farmers, they have generally impinged upon 
the productivity of small family farms. Evidence and Lessons from Latin America (2011) 
summarized this nicely by highlighting that, “as it is centralised, the process is more 
bureaucratic, less tailored to local needs, and the community is not directly engaged in 
the planning process, nor sufficiently informed about how to use these resources […]” (p. 
2).  
Despite Brazil’s large investments and advancements in the agri-food industry, 
4.8 million family farmers across the country have traditionally been neglected and 
characterized as barriers in the rise of agribusiness (Altieri, 2008, p. 5; ELLA, 2011b). 
Rocha, Burlandy & Maluf (2012) emphasized that, “small rural producers were 
something to be dealt with as a ‘social problem’ given the widespread poverty among 
rural families and their demands for agrarian reform and land settlements” (p. 521). The 
authors explain that studies in the 1990s conducted by the FAO and INCRA (National 
Institute for Colonisation and Agrarian Reform) emphasized that, “productions of small 
farmers were indeed embedded in the nation’s economic fabric and the small-scale 
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farming industry contributed 38% of its overall agricultural value and employed over 
70% of rural workers” (Rocha, Burlandy & Maluf, 2012: p. 521). Yet, interestingly, 
“family farmers in Brazil are responsible for 70 % of the food consumed by the Brazilian 
population” (Burney et al., 2014, p. 46).  
Periodic drought and a general lack of rural programs, insufficient services, 
insufficient access to resources and technology, and low capacity has impacted the people 
of this region (Araujo, 2011; Ferreira Jacques de Moraes, 2011; Finan & Nelson, 2001, p. 
101). The rural poor today continue to experience limited access to clean water in 
sufficient and regular quantities in the region (Ferreira Jacques de Moraes, 2011, p. 69; 
Ferreira & Lanjouw, 2001). In fact, migration to urban areas has been one of the few 
coping strategies for many rural families of the Northeast (Freitas and Billib, 1997; 
Kenny, 2002).  
In her work, Kenny (2002) explained that, “from 1997 to 1999 Northeast Brazil 
experienced one of the worst droughts of the century, affecting 181,000 km2  (18.1 
million hectares). More than 1200 municipalities were declared disaster areas, leaving 10 
million persons at risk of hunger, morbidity and mortality” (p. 123). The most recent long 
drought occurred from 2010-2013, impacting the already vulnerable land of the Northeast 
making it even less arable and disrupting the agricultural sector of this region (Burney et 
al., 2014; Gutiérrez et al., 2014; Rapoza, 2014). Burney et al. (2014) described the 
drought as, “the worst drought in 60 years, with devastating consequences on the local 
economy” (p. 57) and Magalhães drew attention to how, “in 2012 and 2013, practically 
all rain fed agriculture was destroyed, and a large number of the cattle stock died, was 
transferred to other places or sold for a lower price” (para. 3). Magalhães provided further 
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elaboration and commented that, “in droughts like the recent ones, in 2012 and 2013, 
most small farmers lost between 90 and 95 per cent of their production of beans, maize 
and manioc, which are the main subsistence staples” (para. 10). 
 
The Sertão  
 
Located in Brazil’s Northeast interior and covering approximately 900,000 km2 
including most of the Bahian state, is a semi-arid region known as the Sertão. People who 
live there are known as sertanejos and sertanejas. Sertanejos have long experienced this 
desert-like environment and recurrent sêcas (droughts) since the colonization by the 
Portuguese (Freitas & Billib, 1997; Hasternath & Heller, 2006; Kenny, 2002; Nelson & 
Finan, 2009; Sietz et al., 2006). It is the largest semi-arid area in all of Latin America and 
is often described as the ‘drought polygon’ (Castilho de Souza & Oyama, 2011; Finan & 
Nelson, 2002, p. 98; McCarthy, Canziani, Leary, Dokken & White, 2001; Simões et al., 
2010). Burney et al. (2014) supplies reason as to why this is: “the Sertão is subject to 
difficult environmental conditions. Average annual rainfall in the region ranges between 
300-600mm but varies tremendously over both time and space” (p. 47). Unlike other sub-
regions of the country like the Amazonas, the Sertão is located at low latitudes and the 
semi-desert temperatures are hot and often not conducive for sustainable agricultural 
growth (Finan & Nelson, 2001; Freitas & Billib, 1997; Nelson & Finan, 2009). 
“Agricultural activities developed by small family farmers in the semi-arid area are the 
most vulnerable” (Magalhães, para. 10).  
Small family farms are most vulnerable to the conditions of the Sertão and while 
there are some public policies that address family farming activities across the Sertão 
such as the PAA program- Programa de Aquisiçāo Alimentos (Family Agriculture Food 
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Acquisition Program), and PRONAF- Programa Nacional de Fortalecimento da 
Agricultura Familiar (National Program for the Strengthening of Family Farming), many 
public policies tend to neglect long-term water management solutions (Gutiérrez, Engle, 
Nys, Molejòn & Martins, 2014; Rocha, 2009; Rocha, Burlandy & Maluf, 2012). Most of 
the wells and earth dams that were built across the Northeast serve short-term purposes 
and some are used ineffectively. Moreover, much of this infrastructure is inaccessible and 
inadequate, thus, having produced mediocre benefits for many of the neglected family 
farms (Kenny, 2002, p. 128; Nelson & Finan, 2001; Pereira, Martha, Santana & Alves, 
2012). “In Brazil, only few experiences exist with adaptation strategies and practices, 
despite the urgency of the problem” (Obermaier et al., 2009, p. 186). Recent work by 
Kenny (2002) concluded that in order to have a series of positive impacts, “the only 
effective mitigative efforts have been community-based organizations, small food 
producers’ associations, informal food exchanges, and community councils” (Branco, 
1998; Albuquerque, 1999; Fischer, 1999 as cited in Kenny, 2002, p. 128). The following 
sections will explore the study area of Mairi and the evolution of the community-based 
organization Adapta Sertão.  
 
 Mairi 
 
 The municipality of Mairi is located in the 
Bacia do Jacuípe district (BDJ) in the region of 
the Sertão, approximately 300km from the city of 
Salvador. It neighbours the communities of 
Pintadas, Baixa Grand, and Várzea da Rosa. With 
 
 
Figure 4: Map of Mairi 
(Google maps) 
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a population of 20,194 people, Mairi is 
characterized by a semi-arid climate despite 
a local economy that depends on agriculture 
and light pastoral subsistence farming 
(Instituto Brasileiro de Geografia e 
Estatística, 2013). Under extreme drought, 
the community faces stress on resources and 
water. Family farms here tend to grow legumes, 
cassava, corn, potatoes, lettuce and some might have a small herd of cows for dairy 
farming. The farmers and the community depend directly on their agricultural production 
for local food security yet, “social vulnerability is also high, as these farmers and rural 
workers who depend on their agricultural activities lose their source of income during 
severe drought periods. These are also the poorest, and hence the most vulnerable to 
drought crises” (Magalhães, para. 10; Sietz 
et al., 2006).  
 Mairi is further characterized by low 
soil fertility, a short rainy season, saline 
soils, dry winds, limited public 
transportation, and a lack of local economic 
investment (Finan & Nelson 2001). The 
vulnerability of family farms is evidenced 
by exposure to low income, low production 
and productivity, inadequate and 
 
 
 
Figure 6: Low precipitation in the BDJ district 
(Burney et al., 2014). 
 Figure 5: Climate trends in BDJ from 
1962-2012 
(Burney et al., 2014). 
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insufficient infrastructure, unavailable technology, and the loss in soil fertility. Without 
proper resources and capacity, family farms lack sufficient rainwater and moisture to 
support the needs of their harvest. In an effort to illustrate the climate conditions of the 
district, Burney et al. (2014) captured a visualization of the fourteen municipalities in 
Bacia do Jacuípe and the precipitation trends over the last 50 years. Their research 
analysis showed that, “All BDJ municipalities are getting drier and warmer, with a range 
of -5 to -10 mm in annual precipitation loss and 0.038 to 0.042 °C increase for average 
daily annual maximum temperature” (p. 50). Overall, “the entire BDJ region has 
experienced a strong and significant warming and drying trend over the past half-
century” (Burney et al., 2014, p. 51).  
In addition to drought, some other obstacles facing family farms is how to ensure 
that their production is profitable and sustainable given issues such as existing inefficient 
water resources, inadequate techniques, and poor access to technical support, training, 
and community platforms (Pereira et al., 2012.) The work of Adapta Sertão in Brazil is a 
valuable case study that explores the impacts of drought on family farms and farmers 
perceptions of how Adapta Sertão contributed to capacity building and adaptation, two 
factors that are linked to building resilience. 
 
The Adapta Sertão Coalition 
 
As a response to the risk of water scarcity that family farms face in the Northeast, 
the Pintadas Solar project was conceived by a Brazilian NGO called the Network for 
Human Development (Rede de Desenvolvimento Humano, REDEH) in collaboration 
with the SouthSouth North institution as part of an international research project aimed at 
global climate change adaptation, sustainable development and community-led 
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approaches. From 2006-2008 the Pintadas Solar project launched its first agricultural 
adaptation pilot project in the rural municipality of Pintadas, Bahia where they advanced 
drought management and technology strategies, knowledge, and skills for farmers 
(Simões et al., 2010). The mission was to identify vulnerable family farms and help 
strengthen their adaptive capacity so they may become more resilient to drought. As 
Simões et al. (2010) described, “Pintadas falls well into the picture of limited adaptive 
capacity to climate and social vulnerabilities: the entire municipality displays a strong 
hydrological deficit and poverty levels are very high” (p. 804). 
The goal was to implement irrigation technology systems across Pintadas to a few 
participating farming households. All of the farming households own or had access to a 
water cistern. This was a prudent aspect as this is where the water was sourced. The 
technology infrastructure that Pintadas Solar provided consisted of solar panels that 
activate a pump which then sends water to the drip irrigation pipelines, and from there, 
plants receive a steady quantity of water when needed. According to Obermaier et al. 
(2009) “[…] from early on the community embraced the idea of the efficient irrigation 
project [and] supported project implementation in Pintadas” (p. 187). The hope was that 
this technique along with formal training and workshops that help to develop further 
education on new tools, equipment and management methods, would assist farmers with 
their agricultural activities and production. In a dry region, drip irrigation is considered a 
practical and effective strategy that is independently managed by the farmer (Belder, 
Rohrbach, Twomlow, & Senzanje, 2007). The project was recognized internationally and 
won the UN SEED award in 2008 for Entrepreneurship in Sustainable Development.  
Later on, Pintadas Solar became the Adapta Sertão coalition: A community 
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approach that included a network of partnerships such as industry associations, levels of 
government, and local civil society. It was evident through the preliminary research and 
the pilot project that efficient irrigation systems and solar energy water pumping at the 
individual household level would provide many enhancements. Obermaier et al. (2009) 
highlighted that “[…] most family farmers continue to rely on highly inefficient irrigation 
techniques such as hand irrigation or water trenches for subsistence crops, thus limiting 
their agricultural production (both qualitatively and quantitatively) as well as wasting 
scarce water resources” (p. 187). Drip irrigation optimizes and sustains water, alleviates 
individual labour (which would likely be performed by hand), and benefits crop growth 
and overall productivity. However, one of the biggest challenges for family farmers in 
remote rural areas is accessing, affording and owning drip irrigation technology as it is 
expensive and suppliers are always located far away in urbanized areas.  
In order to overcome this challenge, Adapta Sertão sought private farming 
technology suppliers and created partnerships with them in order to provide drip 
irrigation systems to the farmers. The local farmer cooperative of Pintadas was an ideal 
way to reach out to and connect a lot of farmers with distributors. Adapta Sertāo then 
provided essential technical training and information sessions to the leaders of the 
farmer’s co-operative and they in turn would educate the farmers who belonged to the 
association on how to implement a drip irrigation system and utilize other water 
conservation and crop diversity tools.  
 In 2012 Adapta Sertão began to expand its work, outreach and partnerships with 
family farms across other areas of Bacia do Jacuípe including the community of Mairi 
(Burney et al., 2014). For the last three years, Adapta Sertão has worked with local 
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farmers in Mairi to enhance subsistence needs of family farms by promoting productive, 
resilient systems in order to reduce crop failures and improve the quality and 
marketability of produce. While some government programs provide assistance to 
farmers, there has been criticism regarding the top-down approach and how it has lead to 
poor results. Broad government initiatives tend to lack the ability to address specific local 
needs, do not provide the autonomy required to make good decisions, and offer very little 
towards training and skills development that would ensure the programs have a lasting 
positive impact. By comparison, Adapta Sertão works from the bottom-up by including 
and engaging individual farmers to empower and facilitate their own change. During my 
field research, I learned that Adapta Sertão worked with local farmers in Mairi to 
establish a farmer’s cooperative. Farmers that joined the cooperative had the opportunity 
to increase their adaptive capacity by integrating new farming practices and techniques 
which included, for example, drought resistant seeds, irrigation systems, adequate water 
capture and storage, and enhanced training related to natural resource management and 
water management strategies.  
 
Research Methodology 
 
Various studies have used diverse methods to generate information that include, 
among other techniques, survey tools, interviews, questionnaires, quantitative research 
and analysis (Boyce & Neale, 2006; Brodsky & Welsh, 2008; DiCicco‐ Bloom & 
Crabtree, 2006; Koerber, & McMichael, 2008; Rapley, 2001). According to Jackson, 
Drummond and Camara (2007) the methodology of a research study is significant 
because:  
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As scholars become even more curious and think of expanding ways to collect 
data using new technologies and approaches, it is important to bear in mind that it 
is the responsibility of every researcher to approach each study with as much 
objectivity, ethical diligence, and rigor as possible. (p. 27) 
This study, its methodology, and data collection fall within the social sciences domain 
and specifically under the qualitative research umbrella. In their article on qualitative 
research, Jackson et al. (2007) asserted that, “the function of all science is to investigate 
answers to questions about the evolution of an experience or phenomenon via 
observation” (p.21). 
 
Research Design 
 
The primary research question addressed through this thesis was to explore how 
the work of Adapto Sertão impacted family farmers’ perceptions of their relative 
resilience. This study conducted semi-structured interviews for the purposes of research 
investigation and as a main source of data collection. The goal of the interviews was to 
investigate and determine the extent to which farmers involved in Adapta Sertão 
increased their capacity to effectively adapt and become more resilient to drought. 
Research was also dedicated to observing the family farms and associated agricultural 
practices, activities and production. Conducting interviews is a classic approach to data 
gathering that has been practiced well over time. Other research styles involving surveys 
or questionnaires may restrict or inhibit participant views and feedback whereas 
interview may offer participants to feel empowered by expressing their perspectives 
(Boyce & Neale, 2006; Roulston, 2011). In their analysis, Jackson et al. (2007) 
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conceptualized that, “in conducting qualitative research, interviewing is a set of 
techniques for generating data from individuals and/or groups utilizing structured, semi-
structured, or unstructured questioning formats” (p.25). The information gained in 
thoughtful qualitative research and interviews can enrich theory, inquiry and knowledge.  
The interviews were conducted over a one-week period in the rural community of 
Mairi in May, 2014. I understand and speak Portuguese and this was helpful in 
communicating with the respondents. While interview questions were predetermined and 
divided into themes that initially guided the dialogue, there was opportunity for 
unrestricted open-ended discussion: an element that is considered valuable in this 
research study (MacDonald et al., 2013; Rapley, 2001). With approval from REB, there 
were revisions over time due to unfolding research and changes. The final questions that 
were posed can be seen in Appendix 3.  
Adapta Sertão leaders introduced me to a local farmer from Mairi and we 
established an amicable, working relationship. My relationship with Adapta Sertão began 
a few years prior while I was working for Adapta Sertão. Adapta Sertão helped to 
facilitate my time in the field by connecting me to one of the farmer’s who graciously 
connected me to the wider community of farmers in the community that were interviewed 
for this study. The facilitator was born and has lived in Mairi his entire life. He was well 
connected to the community and its people. He was a valuable asset that helped to 
execute a sampling technique used in this study and arranged purposeful sampling, a 
common and widely accepted method of sampling that is defined as “the 
characteristics… necessary to answer questions about a certain matter or product” 
(MacNealy as cited in Koerber & McMichael, 2008, p. 459) as it enables participants to 
 63 
vocalize issues from their perspective (Suri, 2011). I recognized in my interactions with 
this facilitator and with all the participants, that there may be power differentials related 
to my social location as an “ivory tower” researcher from the Western world, and his 
social location as a community-based farmer. These power differentials may have 
resulted in the participants feeling pressured to work with me on this research project. To 
address this, I ensured that informed consent was clearly addressed and obtained from the 
participants during their research interviews, and I explained clearly that they were free to 
answer and comment as they saw fit, or to decline. Either way, they were assured that 
there were no consequences as a result.  
Seven interviews in total were conducted at the farmer’s residences and typically 
lasted 30 minutes to over an hour depending on the participant’s responses and the 
dynamics of our discussions. While the questions were predetermined, the nature of some 
of the wording changed depending on the interview. In some instances, participants were 
willing to elaborate and expand more than others in their answers. Each interview was 
either conducted in kitchens or living room areas with some guided observation walks 
around their property which further opened a deeper awareness of the issues relative to 
the land, the rural development advances, and the farmer’s challenges and triumphs. In 
one memorable, humbling instance, an interview was scheduled around the lunch hour 
and discussions evolved at the participant’s  kitchen table while homemade, traditional 
food was offered to me. It was one of the most savory, authentic meals I have ever had.  
 Secondary sources were used to research and explore relevant topics. Basic 
climate data of the region that was available was initially examined. My previous 
involvement with Adapta Sertão in 2011 provided me with some awareness and context 
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of the drought in the Sertão region. This initial exposure piqued my curiosity and as 
Marshall and Rossman (1999) described, “in qualitative inquiry, initial curiosities for 
research often come from real-world observations, emerging from the interplay of the 
researcher’s direct experience, tacit theories, political commitments, interests in practice, 
and growing scholarly interests” (p. 25). Secondary sources consulted included reports, 
news bulletins and articles on the web, some mapping and statistical information such as 
climate trends of the Bacia do Jacuípe district (the study site) and journal articles by 
informed experts with respect to the themes herewith. Material that was published in 
Portuguese was understood, with the occasional assistance of online translating programs.  
 
Research Methodology Rationale  
 
I chose to focus on the state of Bahia and the region of the Sertão for its 
interesting semi-arid climate and ecological characteristics. Unlike other sub-regions of 
the country like the Amazonas, the Sertão is located at low latitudes and the semi-desert 
temperatures are hot and often not conducive for sustainable agricultural growth. This 
interested me and sparked my curiosity to further learn how farmers in the region can 
possibly attempt to perform agricultural activities. I was first introduced to Adapta Sertão 
a few years ago during my time spent in Brazil when working for the International 
Institute of Sustainable Development. It was brought to my attention that Adapta Sertão 
was addressing the farming issues in the Sertão by increasing and advancing the adaptive 
capacity of these family farmers. “In Brazil, only few experiences exist with adaptation 
strategies and practices, despite the urgency of the problem” (Obermaier et al., 2009, p. 
186). I was fascinated to learn more about the working relationship and whether this case 
demonstrates if resilience was built.   
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It was important to select a method that would best address the inquiry of this 
work and the questions in this study that can be read in Appendix 3. It was also important 
to connect with the research participants and present findings that would provide the 
reader with a deeper contextual understanding and appreciation of real-world events. The 
interview method was selected as the most appropriate and fulfilling exploration for 
research purposes in order to gain direct participant perceptions related to vulnerability, 
adaptation, and resilience. Marshall & Rossman (1999) emphasized that there is much to 
be learned when qualitative inquiry is conducted, particularly “for the social scientist or 
researcher in applied fields, research is a process of trying to gain a better understanding 
of the complexities of human experience, and in some genres of research, to take action 
based on that understanding” (Chapter 4). Interviews provided valuable insight and 
included discussions around the challenges that the farmers face, the improvements noted 
in their lives, and the desire for higher aspirations. It was critical to include the 
knowledge and perspectives of the farmers being studied in order to introduce and 
illustrate some practical lessons in reducing farmer vulnerability and increasing 
resilience.  
As Cutter (1996) described, “methodological decisions often mean sacrificing 
localized detailed case-study approaches for more broadly based patterns and 
distributions,” (p. 533) and this study was not willing to sacrifice the benefits of rich local 
context, participant experiences and perceptions. Qualitative tools empower rich 
exploration of social inquiry and interview material in this case provides a first-hand look 
at family farming adaptation and may lend itself to other global contexts and inform new 
areas of discussion on family farming, adaptation, and resilience.  
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In my research study, I made the explicit choice of not providing participants with 
definitions of concepts such as vulnerability, adaptability and resilience. I wanted to use 
an inductive research approach that drew themes and findings from the rich voices and 
perspectives of participants, versus imposing existing frameworks and ideas onto my 
participants and potentially colouring or influencing their responses. That said, at the end 
of my thesis, I hope to highlight how existing frameworks and theories described in 
Chapter 2, the Literature Review, link and relate to my primary research findings.  
 
Data Analysis 
 
Research data was collected through peer reviewed journal articles, interviews 
and observations in the field. For each of the interviews, notes were taken, coded for 
findings and linked to the themes addressed in this thesis. Once this was completed, the 
data was analyzed against existing literature and frameworks. This approach enabled the 
thesis to discuss any gaps in the literature, provide insight based on the farmers’ 
perceptions of how the Adapta Sertão project has enhanced their resiliency and improved 
their livelihoods overall in the face of drought, and develop a deeper contextual 
understanding of the three main themes explored in this research. The data and results of 
this study may benefit existing regions with a dry climate and other regions where 
practitioners and policy-makers are discussing adaptation.  
 
Ethics Approval and Informed Consent 
 
In order to fulfill and comply with the regulations set forth by the University of 
Northern British Columbia’s Research Ethics Board (REB), a Research Ethics Protocol 
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for Research with Human Participants application was completed. Research with human 
participants did not commence until the REB application was approved. Formal approval 
was granted in April 2014 for a period of twelve months. The REB application addressed 
the research purpose and objectives, the research questions and the methods employed. 
The application also described the process of participant recruitment, attaining consent 
and information surrounding their privacy, confidentiality and anonymity. Furthermore, it 
also identified any conflicts of interest, strategies for providing feedback to the 
participants and potential risks, benefits and contributions of this research study.  
Informed consent was obtained verbally and by signature from all participants. A 
consent form was written in English and Portuguese as the interviews were conducted in 
the Portuguese language. Participants are made aware in the consent form that they 
understand and voluntarily agree to participate as an interviewee in this study and that 
they may withdraw their participation without prejudice or consequence. The consent 
form indicates that the privacy, anonymity and confidentiality of participants are 
protected and not compromised. Participants were shown the consent form and it 
addressed the study’s goals and purpose; why the participants were being asked to engage 
in the study and what was required of them; the storage, archival, and termination of 
participant responses and additional field notes; and, the benefits and potential risks of 
being a participant in this study.  
All data collected was stored in a password-protected computer and the data will 
be securely destroyed after three years (in June 2017). The consent form also covered the 
participant’s right to privacy and confidentiality and asserted that both are respected and 
maintained throughout the discussions and writing of this thesis. Consistent with Tri-
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Council policy, all research data obtained through participant interviews will remain 
confidential and participants will be credited throughout this thesis under generic names 
(CIHR, NSERC & SSHRC, 2010). The protection of participant’s anonymity was also 
addressed and it was noted that responses would not be directly attributed or linked to a 
participant’s identity. “The concept of confidentiality is closely connected with 
anonymity in that anonymity is one way in which confidentiality is operationalized” 
(Wiles, Crow, Heath, & Charles, 2008, p. 417). A copy of the informed consent form is 
included as an appendix.  
 
Research Challenges  
 
“No proposed research project is without limitations; there is no such thing as a 
perfectly designed study” (Marshall & Rossman, 1999, p. 42; Roulston, 2011; Watson, 
2006) and this study is no exception. There were a number of challenges that were 
encountered in pursuing the field portion of this research. First, the initial plan to conduct 
interviews with local farmers from the original study site of Pintadas unexpectedly 
changed last minute to Mairi, another similar community in the BDJ district. Before 
traveling from the city of Salvador to Mairi discussions with Adapta Sertão leaders 
unfolded and it was recommended that a visit to another location in the district be 
pursued (unlike Pintadas where I had previously visited in 2011). This recommendation 
meant a new opportunity to witness Adapta Sertão’s work in another community. The 
adjacent communities share similar characteristics in many aspects within the Bacia do 
Jacupíe district so it was manageable to adjust lenses, although it required a full shift in 
my focus and understanding of one study site to another. The new exploration proved to 
be an opportunity of a lifetime and not only was it valuable to this research but it also 
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lead to meaningful interactions and experiences with the participants that will be 
remembered with great reverence. 
Another challenge encountered during the field research was during the 
interviews themselves and the audio recording device that was brought as a tool for data 
collection. With intentions of utilizing the recording device to capture the participant’s 
answers, I decided upon instinctive reflection that using the device would have likely 
altered the dynamics of a comfortable interview setting that I tried to create.  
Introducing myself to the participants included sharing my previous experience in 
Brazil, some overall background information about me and my Portuguese family and 
culture, and discussing a particular element of Canadian life that fascinates Brazilians the 
most: cold temperatures in Canada! I felt that a casual discussion about such topics before 
launching interview material was especially essential and appreciated among the 
participants as we discussed some common ground and interests, and most importantly I 
gained a receptive interaction and willingness among most of the participants. I had a 
sense that the participants might not have felt comfortable about speaking openly and did 
not want this to be jeopardized if a recording device was present in an intimate setting 
during interviews (for example, their kitchens or family rooms). Consequently, a 
challenge afterwards was not having the interviews recorded, which would have been 
valuable for my memory when referring back to, and decoding the findings. 
Nevertheless, notes were taken during interviews and while an audio recording device 
could have enhanced my memory, the notes provided me with the information needed to 
address and fulfill the objectives of this research.   
In order to help ensure that participants were at ease during their interviews, I 
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advised them that I was conducting the interviews solely as a graduate student for the 
purposes of my thesis, and that I was working independently from Adapta Sertão. I 
recognize my positionality as a researcher and am cognizant of my privilege to have 
access to the interview site and the participants. I am mindful of the virtue of connections 
I have with Adapta Sertão and realize that without this existing connection, it would have 
been much more challenging (or perhaps not possible at all) to connect with a group of 
farmers who added a great deal of value to the understandings of this research work. I 
was concerned that the participants might have felt obliged to answer my questions and 
discuss their experiences. As such, I communicated with the participants in Portuguese 
and through this helpful connection of language, I properly addressed informed consent 
to reassure that they were not at any jeopardy as an outcome of their contributions.  
In contrast to the many benefits of interviewing, there also exist some challenges 
with this research approach. The literature on rigor, validity and legitimacy concerning 
information from interviews proposes that interviews may be problematic as they may 
not necessarily constitute objective data and therefore, may not generate reliable and 
valid results (Maxwell, 1992; Wittmore, Chase & Mandle, 2001). While there are 
different interpretations of what constitutes knowledge and how it is used and justified, 
this empirical method is overwhelmingly viewed as the only objective form of knowledge 
creation, understanding and sharing.  
Despite the relevant challenges associated with qualitative interviewing, it was 
important that the study objectives engaged local participants through interviews in order 
to gain a strong understanding of their background and insights, and how they perceived 
their situation, the conditions around them, and their experience with Adapta Sertão. In 
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the spirit of keeping an open mind and the belief that interviews are an effective 
technique in obtaining valuable local knowledge and stakeholder insight, this thesis 
maintains that interviews were the preferred approach in creating meaningful connections 
with participants, thus providing a wider understanding of this research topic and the 
concerns, values and realities of farmers under an increasingly dry climate (DeSipio, 
Garcia y Griego, & Kossoudji, 2007; DiCicco & Crabtree, 2006; MacDonald et al., 
2013).  
 
Chapter Summary 
 
The chapter addressed the case study analysis and research methodology of this 
work. It introduced the reader to the geographical region of Northeast Brazil and BDJ, 
and the characteristics of the study site area of Mairi. The chapter then flowed into the 
role and evolution of the Adapta Sertão coalition and its relationship and work with 
farmers in the field. Finally, the research methodology, design and rationale, was 
explained including, importantly, a section on ethics approval, informed consent and the 
research challenges associated to this investigation.  
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Chapter Four: Findings and Recommendations  
 
This chapter captures the study findings with the intent to show the relation to the 
themes captured in the literature review. In addition, the chapter looks at the limitations 
associated to this research, and provides recommendations for Adapta Sertão to consider 
and such recommendations may lend themselves to future research in the areas of family 
farming and international development.  
Research undertaken in the form of field interviews enriched this research 
objective by uncovering individual perceptions and experiences. Interviews allowed me 
to gain a better understanding as to whether Adapta Sertão provided effective capacity 
building solutions for farmers in times of adversity. All the participants represented their 
own family farms, are working with Adapta Sertão, and belong to the local cooperative 
that was established in partnership with Adapta Sertão. All participants consented to be in 
this study. They provided their own thoughts and shared with me their experiences that 
are translated throughout this chapter.   
The ability to pursue this research meant a great deal to me. The participants 
shared their stories and knowledge, and opened their homes and hearts. This experience 
has provoked much reflective thought related to the idea and need for resilience, and 
what the consequences are in failing to improve the state of family farming at a 
household, community, region and national level. Not only was this endeavour for 
research purposes, it has forever contributed to my understanding of the connection 
between people, land, and water.  
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Background  
 
All participants in this study were interviewed individually and face-to-face by 
visiting them at their homes. For confidentiality purposes, the participant’s names will 
remain private. The box below captures the identification and details of each participant. 
Each husband and wife of every family unit engaged in discussion however the wife in 
family unit 5 was unable to participate as she was caring for their infant child at the time 
of the interview. Each family has one or more children except in the case of family unit 1. 
The findings will identify the respondents as F1 for family unit 1; F2 for family unit 2; F3 
for family unit 3; and F4 for family unit 4. The participant responses will be identified by 
participant number (Participant 1, Participant 2, etc.) 
Table 5: Family Units. 
 
 
All participants were born either in Mairi or within other towns in the district of 
Bacia do Jacuípe and majority of them have farmed for over ten years. Six of seven 
participants have been involved in farming since early childhood. According to 
Participant 1, “I started learning how to farm at seven years old and my only education 
Family Units Gender Age Occupation 
F1 
   Participant 1 Male 55-70 Farmer 
Participant 2 Female 55-70 Farmer 
F2 
   Participant 3 Male 35-55 Farmer 
Participant 4 Female 35-55 Farmer 
F3 
   Participant 5 Male 35-55 Farmer 
Participant 6 Female 35-55 Farmer 
F4 
   Participant 7 Male 35-55 Farmer 
Participant 8 Female   35-55 Homemaker 
 74 
was primary school.” Most participants completed primary education while some did not 
have the opportunity at all to attend school either due to the lack of transportation 
services and the fact that their help was required on the family farm. “I didn’t have the 
opportunity to go to school. We didn’t have the transportation to get to school so we 
worked on the farm” indicated Participant Three.  
In Mairi, it is common for both husband and wife to work on the farm. From a 
demographic and cultural perspective, Ferreira Jacques de Moraes, (2011) described how, 
“the distribution of work in the family in the Semi-Arid region is still mostly market by a 
patriarchal sexual division of labour, where women concentrate on the 
domestic/reproduction activities, while men are identified with production” (p. 103). 
However, as a casual observation it was apparent while this research was conducted, that 
both wife and husband were both responsible for the work on the farm and each 
performed demanding manual labour. There are no significant gender differences when 
related to the manual work performed on the farm, as it is common for a husband and 
wife to work productively as a team. However, there are some differences. The women 
tend to have other responsibilities such as tending to the children, cooking meals, and 
other household tasks whereas the men are more likely to attend farmer cooperative and 
community meetings. Many families sell their products at the farmers market together, 
and some include their children during the market hours. Many children from family 
farming backgrounds tend to play in the common area while their parents conduct 
business. It is common in Mairi for the average farming family to have at least two to 
three children.  
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Background interview questions were asked in order to develop a better sense of 
the real-life context in which the participants live and experience. A complete review of 
all interview questions can be seen in Appendix 3. 
 
Findings  
I posed ten interview questions related to participant background. The first 
question was who taught you how to farm? In response, two participants emphasized 
their mothers while other participants indicated the roles of both parents including some 
additional knowledge acquired at school. One participant pursued advanced education 
and became an elementary school teacher before turning farming into a fulltime business. 
Participant 7 indicated, “I went to university specifically for an agriculture program.”  
 When participants were asked how they acquired their farm (was it inherited, 
purchased, leased, or government owned?), all but one of the family units indicated that 
they acquired their land through inheritance. F1 indicated that they purchased their own 
land. The third question posed was, do you enjoy being a farmer and cultivator? While all 
of the participants acknowledge, the challenges associated to farming, all of them made 
very positive comments in response to how they felt about their role as a farmer and 
cultivator. Each participant of F1 shared similar thoughts in their responses. Participant 1 
said, “this is what I am passionate about” and Participant 2 affectionately echoed, “I 
can’t imagine myself doing anything else.” Participant 3 shared his feelings, “working on 
your own land, eating what you grow, selling it… there’s no work more rewarding.” F3 
also contributed similar thoughts and reflections. “I love what I do because I can see my 
work turn into something” described Participant 5 while Participant 6 extended her 
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thoughts and described her children, “farming with my husband is important to show our 
children the meaning of work.” 
The fourth question was related to cultivating and growing seasons. Do you farm 
all year, and if so, which season is best for your crops? Each participant indicated that 
they farm throughout the year. There was a strong consensus among all of them that the 
winter season in the Sertão (June – August) is the most ideal and prime time to farm 
because, as described by each participant, it is the rainiest season. The following question 
was related to land changes. Have you seen changes to the land over the years? If so, 
what? All participants indicated that the landscape has significantly become drier and that 
rain is the most unpredictable than it has ever been. Participant Six explained, “I 
remember the weather being better before but now it is very dry.” Participant 1 echoed a 
similar response, “the rain doesn’t come when we expect it to” as did Participant 2, “the 
land is dry, very dry.”  
The sixth question was related to hired workers. Do you have any employees 
working for you on the farm? All participants answered no to this question and told me 
that it is only themselves who are the primary and only workers that care for the land and 
manage the agricultural production and business. The seventh question was what do you 
farm and sell? There were strong similarities across all participants related to the items 
that they produce and sell. Participant 1 noted that producing milk is a big priority for his 
family farm in the future: “today I have one cow but in the future I would like to have 
more. I want to house more cows so I can produce and sell more milk- this is good for 
business.” Table 6 captures and lists the areas of specialty that each family unit focuses 
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on. When asked whether farming was the primary source of income, each participant 
responded yes.  
Table 6: Types of farming products represented in the study. 
F1 F2 F3 F4 
Beans, potatoes, 
corn, spices, 
tomatoes, lettuce, 
corn, fruit and milk  
Beans, fruit, milk, 
chicken and pork  
Beans, corn, milk 
and honey 
*Family here 
particularly focused 
on bee keeping  
Sweet potato, fruit, 
chicken, eggs, and 
honey. 
*Milk in the future 
 
Question eight was, where do you sell your produce? It was found that all 
participants sell their produce at the local market and because they are part of the Adapta 
Sertão network, they also sell to the farmer’s co-operative which then sells to wider 
communities.The ninth question was who are your biggest competitors? When discussing 
their competition, F1, F2 and F3 indicated that other small farmers who also sell at the 
farmer’s market are considered the closest, local threat. F3 and F4 spoke about big 
farming enterprises and indicated that bigger farmers are the biggest, major threat. 
Participant 7 discussed his concerns with large farming business and explained his 
experience as, “my farm doesn’t stand a chance against large farmers from São Paulo. 
There is no way I compare to them” and continued to explain that in order for him to be 
profitable, he must sell nearly six liters of milk a day and thirty boxes of honey per year. 
The final question was related to their children. What do you want for your 
children if they become farmers? During the interviews, it was clear that all of the 
children of each family unit were either attending primary school or were older and had 
moved to bigger surrounding cities to pursue employment. An important note which 
emerged during the interviews centred around the lack of opportunities as a farmer in 
 78 
Mairi and the desire that the parents have for their children to seek a more prosperous, 
fulfilling life outside the hard and unreliable industry. As Participant 5 described, 
“farming is hard work. Today we do well but it was very hard in the beginning and every 
year brings something different. I want my children to have good education and good 
work where they can make money to buy a house and have money in the bank.” 
 
Vulnerability  
 
While research acknowledges that drought is a disruptive force to family farmers, 
there is limited information based on local perspectives as to how this disruption affects 
the family farming business, the farmers themselves who feel the impacts the most, and 
what preventative strategies do they turn to. Harvey et al. (2014) observed that, “in 
addition, there is little information on what adaptation measures are needed to reduce 
farmer vulnerability in the context of climate change” (p. 2).  
This section turns to the interview questions and the results on vulnerability and 
unpacks the participant responses that emerged over the course of the week while I was 
in Mairi. It explores how the participants perceived their vulnerability, the challenges 
associated to being vulnerable in this context, and how other factors contribute to the 
farmer’s vulnerability. The interview questions are guided by the analysis conducted on 
vulnerability in the literature review. The interview questions can be seen in Appendix 3, 
which provides a complete review of all interview questions. 
 
Findings 
 
This section presents findings on vulnerability based on the discussions and 
patterns that emerged from the interviews in this study. It is necessary to understand the 
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perspectives of vulnerability from the farmers themselves in order to have a greater 
understanding of the risks they face and to better identify the measures that have helped 
to make the most improvement.  
When discussing the theme of vulnerability, I did not provide any one particular 
definition of the concept and instead listened to the participants express what they 
perceive vulnerability to be and how they experience it. Smit and Wandel (2006) 
suggested a conceptualization of vulnerability and proposed that, “consistent throughout 
the literature is the notion that the vulnerability of any system (at any scale) is reflective 
of (or a function of) the exposure and sensitivity of that system to hazardous conditions 
and the ability or capacity or resilience of the system to cope, adapt or recover from the 
effects of those conditions” (p. 286). According to Simões et al. (2010) indicators of 
vulnerability in the semi-arid region is determined through the very location of the 
region, rainwater deficits, poverty, and limited access to resources and services. 
 Four questions were asked in total related to vulnerability (note: the fourth 
question had 5 different parts). This section began with understanding the participants’ 
perceptions of risk. Do you feel that your farm and business are at risk? If so, why? All 
participants identified as feeling at risk before learning about Adapta Sertão. All 
respondents associated the risk in part due to factors of limited resources and services but 
most of all, drought. All participants voiced how persistent drought puts their crops most 
at risk. Participant 2 identified the characteristic and experience of feeling vulnerable as 
“no rain and very dry.” Participant Five described vulnerability as such: “we can’t plant 
anything when it is so dry and there is no help.” Participant Five went on to explain that 
in the past there wasn’t adequate support from local government and any of the 
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infrastructure that was put in place across the Sertão served the interests of large-scale 
farmers. Participant Seven indicated that vulnerability also stemmed from “big 
agribusiness and bigger competition from the larger farmers.” The evidence here 
demonstrates that all participants indicated that their livelihoods, crops and animals were 
at great risk prior to the support from Adapta Sertão.  
 The second question was, when were the worst years of drought that you can 
remember and how did you cope? Drought presents a tremendous barrier to traditional 
methods and characteristics of farming. It was interesting to note that each respondent 
indicated the years of 1992, 2002 and 2012 and characterized those years as being more 
intense than usual. Participant 7 emphasized that, “it didn’t rain once during those years 
and of course that is memorable. We had to feed the animals honey to sustain them and 
give them energy.” Participant 5 voiced the same concern, “we had to feed the animals 
any fruit leafs that were available.” While historically Brazilian farmers in the Sertão 
have always been exposed to a dry environment, all participants described that the 
difference in the years mentioned above was in the duration, intensity, and frequency of 
the drought as it persevered longer than usual and long-lasting droughts were becoming 
more common and problematic. Participant 1 discussed his experience, “we couldn’t 
plant anything during those years but we had Bolsa Familia to support us with a little 
money to survive.” Some participants listed the following current social programs that are 
in place to provide some income and support for family farming. They include Garantia-
Safra, Bolsa Estiagem, PRONAF, and PAA (Gutiérrez, Engle, Nys, Molejòn & Martins, 
2014).  
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 The third question that was asked: Can you explain how drought has personally 
impacted your agricultural production. The participants summarized their experiences of 
the kinds of impacts they notice and experience when feeling most vulnerable to the 
impacts of drought. Many of these experiences link back to crop failure under water 
supply shortages: “our crops were under bad stress and I lost a lot of good plants 
because I had to stop growing since I could not properly water everything” recalled 
Participant 1. Participant 7 also noted the significant loss with his crops: “I didn’t have 
good irrigation methods before Adapta Sertão so a lot of my crops are damaged from the 
lack of freshwater.” 
 The fourth question (part a) was how would you assess the following factors in 
relation to your experience: do you have access to resources, capitol, technology and 
education? All participants spoke of the challenges associated to not having access to the 
resources they need. All participants spoke of the frustration of having to travel far 
distances to seek machinery or products. As Participant 7 described, “it is not possible for 
us to find the things we need nearby. I have to plan a whole day to travel far to buy a new 
tool or something I need for the farm.” As I learned, before Adapta Sertão partnered with 
the local farmer’s cooperative and established partnerships with equipment retailers, 
irrigation technology retailers were predominately located in large urban areas and this is 
not conducive to the small farmers that are dispersed over a large area of the Sertão. 
Participant 1 shared that he could not travel far as he did not have a truck. “There was no 
way I could buy some things for the farm because at that time I did not own a truck. 
Today I do and today I have more support with Adapta Sertão because they have helped 
me with equipment investing and bank loans.” Participant 7 described his happiness with 
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the education he gets through Adapta Sertão’s educational seminars. “I like to keep 
myself informed. Having new knowledge and exchanging knowledge with Adapta Sertão 
is a big benefit.”  
 Part B of question 4: How would you describe the magnitude and frequency of 
exposure to extreme climate conditions and those consequences? With respect to the 
climate, all participants indicated that they have witnessed growing changes in the length, 
frequency and increased persistence of droughts. As illustrated in Chapter Three, the 
average daily temperature in the BDJ region has steadily increased and as one participant 
expressed in this sobering reality: “when there is no rain we have to buy water and hope 
there is always enough in the store” explained Participant 2. Part C of question 4: How 
do you cope? All participants explained the ways in which they were coping with limited 
resources in order to sustain their animals and grow any crops they could sell. For 
example, two of the participants noted that they fed their farm animals with honey as an 
alternative in order to provide them with some sort of nutrition during some of the most 
severe dry seasons. “We had nothing to give our animals. Our horses were very skinny. 
Honey was the only thing that was consistent and to subsidized their meals, we 
incorporated honey” expressed Participant 6. The participants considered this as coping 
to their local conditions but only coping to survive and not to thrive. It was evident that 
there was a clear distinction. 
Part D of question 4 asked, what are the social, economic and political forces 
like? I was interested in learning how these forces impacted the agricultural production of 
farmers. There were many diverse responses with a number of responses directed at the 
economics and politics of government. Participant 1 informed me that, “the government 
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is better now because now we have more options of where to sell” while in contrast, 
Participant 4 described how, “the federal government makes decisions on behalf of us but 
they really don’t know what we face.” Participant 3 did not actively condemn nor endorse 
the role of the government and policies and said, “sometimes the policies are good for us 
but sometimes they don’t make sense because they don’t serve us well.” Participant 6 
emphasized that, “our children have more support from the government than we did when 
we were their age. I think the economics and politics of Brazil is going in a better 
direction.” The topic of how social programs and assistance shapes Participant 5 was 
described as, “the social assistance is good today. The free meal program that the 
children have at school is very good, and I'm glad it is in place.” Part E of question 4: Do 
historical patterns play a role? Participant 1 shared his opinion, “Yes I think so. 
Sometimes history determines our fate.” Despite this feedback, most participants did not 
respond a great deal to this question, which may indicate that the question needed further 
context and clarity, and perhaps an example.  
 Part F of question 4 addressed the involvement of institutions: Do institutions play 
a role? Participants had different understandings of what “institutions” meant and the role 
that these institutions should be playing in addressing drought in family farming contexts. 
Two participants conceptualized Adapta Sertão as an institution and felt strongly that this 
organization was helpful to their work.  Participant 1, for instance, stated, “only today like 
what we have with Adapta Sertão. We couldn't qualify for other partnerships and the 
truth is there weren't any good ones in the past.” Similarly, participant 2 stated “Not 
really. What my husband said about Adapta Sertão is right but I don't know if they are an 
institution?” Two participants emphasized the role of governments in helping address 
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their farming challenges. Participant 3, for instance, stated, “No. Governments have more 
of an impact.” Similarly, Participant 5 stated, “More today than before. Now the 
government views our work as important for the national economy and for other 
countries too. Before it was not like this. The governments did not see the importance of 
family farms.” Finally, Participant 6 emphasized the role of private companies as 
institutions in helping address the challenges of farmers: “Maybe more companies will 
care about family farming because now it is part of Brazil's mandate to do better for us 
farmers.” A quarter of the participants expressed past frustration in not having 
partnerships with local institutions where they may sell their “fresh from the farm” 
produce and banking institutions that could lend them low interest or interest-free loans.  
Despite the efforts of the Brazilian government to expand water infrastructure solutions 
in the area over the last five decades, family farmers have poor access to the resources 
and the ownership of their land is often times at threat against the interests of large-scale 
agricultural operations (Brant, 2007; Schwartz, 2014). Some farmers have traveled over 
long distances to acquire technology and machinery under precarious conditions but for 
most, the cost of the equipment is often too unaffordable. A quarter of the participants 
expressed frustration with machinery failure and associated repair problems, which can 
result in problems and liabilities for the participants. As I learned, it can take a very long 
time to bring the machinery in for work or to schedule a technician to make a farm visit. 
ELLA (2011a) emphasized that while Brazil has government programs in place to scale-
up the capacity of small farmers, it is unfortunate that there are “[…] limited results due 
to lack of continuity, limited funding and an insufficient number of technicians available 
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compared to the number of farmers, in some cases just 1 technician per 200 to 300 
farmers, depending on the region” (p.4). 
 
Adaptation       
While farmers in the BDJ region and beyond have been adapting to adverse 
climate conditions since the early days of Brazil’s colonization, there are few experiences 
that have been documented involving planned adaptation initiatives. This section 
explores the interview questions and findings related to adaptation. It identifies how the 
notion of adaptation is perceived at the household farming level and how adaptation is 
‘done’ in the field. I posed five questions, all of which are indicated in Appendix 3. 
 
Findings 
This section presents the findings on the notion of adaptation through the 
perceptions of the participants interviewed in this study. The first question posed was, 
what does adaptation mean to you in terms of your agricultural business and what does it 
represent? When discussing the notion of adaptation, all participants indicated that they 
have been responding to ongoing drought in different ways with most of them using the 
term ‘adapting’ in the context of their agricultural activities. Alasia et al. (2008) 
suggested that, “adaptability can be conceptualized as the capacity to adapt to a changing 
socio-economic or biophysical environment and to generate desirable outcomes despite 
initial adverse conditions” (p. 11). The participants were asked to comment on their 
perceptions of the notion in the context of their agricultural business and what it 
represents to them. Several participants used the words “improved;” “transformed;” 
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“blessed;” and “hopeful” when reflecting on how adaptation and capacity building efforts 
through Adapta Sertão have improved their livelihoods and the state of their farm. The 
meaning of adaptation, according to one participant, meant “more technology and more 
opportunity.” The participant went on to describe how adaptation meant, “planning for 
the future by better managing water resources.” Three of the four family units indicated 
that it (adaptation) represents a more enhanced life. It appeared that one of the family 
units did not fully grasp the question despite attempts at rewording it. All participants 
generally summarized their experiences as a response to climate variability when they 
were frequently adjusting their own practices.  
The second question was related to production. Would you be able to maintain 
production levels if you did not otherwise adopt the adaptive solutions you use now? The 
responses varied when discussing whether the participants would be able to maintain 
production levels if they did not otherwise adopt the adaptive solutions that they use now. 
Half the participants indicated that they had considered migration as a measure while 
others had alternative sources of income to cope with drought or harvested just enough 
for themselves and some to sell at the farmer’s market. Participant 5 provided his 
thoughts, “I had few options other than saving money and storing the little crop harvest 
that was produced.”  
The third question asked, what are some of the most significant improvements 
since adopting a variety of Adapta Sertão’s adaptation strategies? There were extensive 
comments from all participants. Participant 1 in F1 stated, “I learned through Adapta 
Sertão how to better adapt our produce by educating us on how to apply new drought 
resistance seeds and I am learning how to use new technologies. We have a nice method 
 87 
to capture and store water with cisterns.” In the same family unit, Participant 2 
explained, “we can plant more corn and more beans because we have more water to use 
for planting. Produce is growing bigger and it's rewarding to see. Adapta Sertão came at 
the right hour.” In F2, Participant 3 shared, “the equipment has been a big help. Planting 
new seeds has also helped. Now we can diversify our crops and sell more of them.” In the 
same family unit, Participant 4 stated, “our improved strategies help us with the drought 
season. Now we can tackle the season better than before.” In F3, Participant 5 stated, 
“we have more cows to produce milk” and went on to explain, “we have a bigger bee 
keeping operation.” In F4, Participant 7 addressed this question and commented on how 
“every aspect of farming has gotten better. The training and knowledge has been 
excellent. It's a joy. We are able to manage water because we have more of it and that in 
return gives us sustainable crops.” 
The fourth question was do you think the adaptation strategies you have 
incorporated into your farming practice will become permanent? There were mixed 
responses among the participants when reflecting on whether adaptation strategies are a 
permanent solution in coping with recurrent droughts. The majority of participants felt 
that there is great potential for diverse, integrated strategies in the region and that many 
of the strategies are already reducing the burden on the farmers. Participant 7 commented 
on how, “we can handle little rainfall when we have the right methods in place and the 
right methods are important to sustainable production.” One opposing participant 
indicated that she felt unsure about whether the new adaptations would be a successful in 
the long-term such as some of the drought-resistant varieties of staple crop forage or the 
different drip irrigation kits. She explained that her doubt was rooted in the fact that there 
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is no guaranteed assurance, or in her words, “nada é prometido, só Deus sabe… [nothing 
is promised, only God knows].” However, she explained that she is excited to take 
ownership and apply other measures such as efficient mechanical grinding of forage for 
food, that were not available before Adapta Sertão, if it means reducing the vulnerability 
and struggle.  
Lastly, do you think adaptation is an ongoing process? Feedback from the 
participants about the notion of adaptation as an ongoing process was a bit confusing. 
Perhaps the question was not worded accurately or it was communicated ineffectively 
and so, the question did not provide much response or discussion. One participant did 
indicate that he believes it is important to always advance new education of adaptation 
strategies.  
 
Resilience 
 
 This section presents the interview questions and findings related to the theme of 
resilience. The questions explore how the participants describe resilience and the 
indicators that show us how adaptation strategies have been successful in increasing the 
resiliency of their farm. The following interview questions are referred to in Appendix 3. 
 
Findings 
This section presents the following four interview questions and its findings on 
resilience and explores to what extent Adapta Sertão has enhanced the resilience of the 
participant’s farms and livelihoods. The first question asked was, what does it mean to be 
resilient? The participants used the following descriptions to summarize their meaning of 
resilience: “more produce,” “stronger technology,” “bigger operation,” and “better 
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lives than before.” One participant responded with, “if I want to do well in my business I 
have no other choice but to make changes and have a stronger operation.” Most of the 
feedback related to this question involved the participants indicating that diversifying and 
incorporating a hybrid of options to increase resilience is essential, in order to maintain 
sustainable production.  
The second question that was asked: Do you feel that Adapta Sertão has applied 
the following theoretical approaches in practice: encouraging ambiguity and change; 
incorporating and cultivating diversity; integrating broad participation; integrating 
different knowledge and skill sets; and the pursuit of local organization? This question 
was challenging. Participants refrained in approaching this question and its many 
dimensions. However, as seen in other parts of this chapter, there is value in participants 
other responses that can speak to the elements in this question. Upon reflection, the 
question posed here was not useful during the interview process. I had to quickly form 
other ways of presenting this question, however, I was pressed for creativity and 
articulation. Some of the discussions with participants lead me to believe that there was 
substantial agreement among the participants in that their access to resources and 
technology improved since Adapta Sertão. For example, some participants told me that 
through Adapta Sertão, production became more efficient, such as producing more liters 
of milk because now they have access to a better collection of cow milking equipment.  
Next, have the adaptation strategies that you applied lead to stronger resilience 
and if so, what indicators reveal that? The participants identified some critical 
development solutions that have played a key role in building resilience and the 
development of their farming practice. While I argue that it is too early to measure how 
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effectively resilience will be gained in the long-term considering that the strategies have 
only been implemented for the last couple years, participants expressed that their lives are 
enhanced with the farming tools and technologies that have been identified below. 
Overall, I believe that the indicators summarized in Table 7 have created positive 
outcomes in improving farming development and wellbeing. For example, the 
introduction of more automated machinery allows the individual farmer to be more 
effective with their time.  
In general, there was a great deal of convergence among the participants 
indicating that most strategies resulted in improved crop yield and more consistent 
production. These findings represent individual perceptions gathered from interviews and 
as such, the indicators are revealed through qualitative data identified below.  
Table 7: Summary of resilience indicators.  
Adaptation Strategy Resilience Indicator 
Drip irrigation kits Improved water use and management. 
More predictable and consistent water to 
vegetation during short-term drought 
conditions.  
Shade nets  More vulnerable plants reach maturity by 
shielding them from temperature extremes. 
Less water loss due to evaporation. 
Household cisterns  Steady source of water through local 
capture and storage.  
Training on balanced animal feeding Knowledge base increased. Technical 
information provided on how to effectively 
feed animals in order to provide them with 
the most balanced nutrient protein rich 
diets. Note: Prior to this, it was noted that 
many animals were not growing as much as 
expected. Greater milk productivity and 
healthier livestock.  
Small tractors  More effective and faster soil turning.  
Automatic milking machine Increased capacity for milking, ability to 
handle more cows. Reduced number of un-
milked cows. 
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Motorized cultivator More uniform and consistent bed 
preparation for plants. 
Multi-cropping Reduced risk of nutrient deficiency of soil. 
Expanded diversification of crops. 
Increased access to more diverse markets. 
Rural retail technology centres Improved distribution and access to 
farming tools and technologies. Local rural 
retail stores managed by the farmer’s co-
operative would give access that would 
otherwise be only available in big cities.  
Training and Education Better adoption and sharing of best 
practices. Expanded knowledge base. More 
effective troubleshooting of common 
problems. Better use of time and resources, 
reduction in inefficient techniques. More 
diverse revenue streams. 
Banks and credit cooperatives  Better access to lines of credit and 
financing for farmers. Access to capital 
enables farmers to make timely purchases 
such as equipment, seeds, livestock, and 
raw materials.  
 
The fourth and final question was do you feel a greater sense of improved 
resilience since joining Adapta Sertão and how do you know that resilience has been 
achieved? The participants were asked whether they feel a sense of greater resilience 
since joining Adapta Sertão and the response was unanimous. An overall finding found 
that participants believed that Adapta Sertão’s work improved their water access, 
conservation and distribution and because of this, resilience was improved based on three 
factors: the ability to expand production; the ability to sell more; and the ability to make 
purchases. For example, Participant 7 emphasized that there was hardly “any life for 
plants before Adapta Sertão and today we see life in the growing plants. When we have 
good growth, we can sell more and the more money we make, the more we reinvest in our 
business.” Participants described that their ability to grow more was because they had 
better water resources and management, more cows to produce more milk, more diversity 
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in crops, and less time performing manual labour.  Participant 1 commented that, “today 
we are rich, we have our own farming operation, we don't work for others, we have our 
own house and we have everything we need.” Another participant provided her thoughts, 
“I wish I had known about Adapta Sertão years ago.”  
 
Research Recommendations  
 
The following recommendations address areas that Adapta Sertão may consider 
towards enhancing their practice and these recommendations could lend to future 
research in international development in the context of family farming adaptation and 
resilience. The recommendations have been formulated based upon my observations and 
discussions from the field and literature related to family farming and agricultural 
adaptation.  
Recommendation 1- Strengthen the role of the farmer’s co-operative  
The participants prioritized the farmer’s co-operative as an important support 
network, catalyst and facilitator. It was expressed that there was a lack of unity and a lack 
of organization among the co-operative due in part to the organization being relatively 
new. Several of the participants expressed that they desired a sense of stronger unity in 
order to develop stronger bonds with other members and the leadership officials. Some 
elements that can enhance the co-op’s operation may include clearly defined roles and 
responsibilities; consistent communication through member meetings or other forms of 
communication; formal processes and methods to implement concerns; more 
standardization regarding pricing; expanded channels of knowledge transfer; and, further 
collective, cooperation among the group.  
Recommendation 2- Facilitate further education and training 
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Adapta Sertão should provide consistent, ongoing education and training 
opportunities for farmers. Education and training should be promoted, perhaps subsidized 
through government funding, and encouraged. This could involve programs and seminars 
by training providers such as partnerships with institutions and the farmer’s cop-
operative; community presentations by Adapta Sertão; farmers of other communities; 
formal education providers, etc. The biggest response was that while Adapta Sertão 
provided participants initial training, there exists little maintenance training today. The 
participants expressed that ongoing training would go a long way in empowering people 
by creating platforms that integrate technical knowledge with practical experience.  
Recommendation 3- Encouraging Innovation  
Since farmers are inventive problem solvers by their very nature, it is 
recommended that Adapta Sertão develop a stronger focus on fostering a culture of 
innovation. This way, the participants will be more actively engaged in the solutions, 
allowing them to take more ownership of the program and results. For example, monetary 
or nonmonetary rewards for best invention via an annual competition. This may also have 
the impact of speeding up progress of rural development solutions when there are more 
engaged participants applying their minds, skills and sharing knowledge.  
Recommendation 4- Prevent increased vulnerability 
It is recommended that caution be exercised to offset the things that can 
contribute to vulnerability. As Chikozho (2010) summarized, “Sustainable adaptation 
options are more likely to focus on reducing the cumulative impacts of climate change 
and rainfall variability as well as ensuring that adaptive measures implemented in a 
specific geographical location do not adversely affect other people or compromise future 
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adaptation efforts” (782). Some adaptation actions may have the potential to increase 
vulnerability. For example, unintended consequences that occurred to Canada’s Lake 
Winnipeg watershed, which was historically deemed one of the world’s freshest lake 
waters but in 2013 was titled the most ‘threatened lake’ of the year by the Global Nature 
Fund (CBC, 2013). Fertilization was used to increase crop yields however this resulted in 
unintended consequences such as excess fertilizer runoff into Lake Winnipeg. Some have 
concluded that over fertilization plays a significant role in eutrophication that has caused 
the increased growth rates of toxic algae and pollution. It has compromised the 
ecosystem, reduced the fish population, and spoiled public recreation. With respect to 
Adapta Sertão, it is recommended that research funding be allocated in order to evaluate 
and measure the designs and strategies in which the participants are utilizing. If the 
participants rely too heavily on storing water, does this increase the risk of bacteria 
growth? If the crops are being changed more often or to foreign species, what are the 
unintended impacts on the local biota and animals? What are the repercussions of storing 
products (such as seeds) for too long? Smart, long-term adaptation will benefit from 
continued studies that measure such things.  
Recommendation 5- Aim for greater communication  
Adapta Sertão and the farmer’s co-operative should encourage, improve and 
engage all members including the wider community to participate in regular 
communication with one another. Perhaps a communications designate could enable 
greater synergy towards harmonizing local field knowledge and ‘outsider’ knowledge. 
Members should be able to express issues, concerns and ask questions through a 
communication model that is open and transparent. Adapta Sertão and the farmer’s co-
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operative may want to consider a comprehensive communication plan and this may 
include more frequent in-person farm visits, town meetings, and perhaps an online forum 
if appropriate. For example, qualitative data should be effectively recorded and the 
progress tracked should be effectively communicated during town hall meetings. 
 
Study Limitations  
 
There were some limitations associated to this research that should be noted. As 
Suri (2011) highlighted, “a research synthesist, like a primary researcher, is often 
confronted with various pragmatic constraints of time and resources as well as access to 
expertise and information” (p. 73). First, there is very little information on Mairi that is 
available including weather and climate data. This thesis captured what it could from 
what was accessible and what was relevant from discussion during field interviews. 
There is broad information in the literature that explores the Sertão region as a whole 
which was highly valuable to this thesis however, data related to aspects of Mairi proved 
to be very limited. This thesis was not able to expand on characteristics of Mairi and 
acknowledges that there may be gaps within this research study.  
Another limitation encountered with this research was not having the opportunity 
to spend more time in the field to elaborate on resilience indicators. The decision was 
based on financial limitations since I was the sole funder of this field research. I would 
have liked to incorporate a mixed methods approach in measuring some of the indicators 
in order to attain an assessment that reflects quantitative and qualitative data. I believe 
this type of data builds a stronger case of how family farms have improved resilience. I 
believe that by integrating field measurements with relevant qualitative data, the findings 
of this research could have been enriched.    
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Chapter Five: Conclusion 
 
The last chapter concludes with a summarized discussion of the overall findings 
followed by suggestions of opportunities for future research and ends with reflections 
surrounding my role as a researcher and my own personal thoughts.  
 This research asked: how has the work of Adapto Sertão impacted family farmers’ 
perceptions of their relative resilience in the dry region of Northeast Brazil?  Based on 
the positive feedback within the findings, it is evident that Adapta Sertão created 
significant impacts on the participants in this study and on their family farms, however, 
consensus showed that the element of the farmer’s cooperative could be stronger. This 
was an important finding that became transparent through the interviews. Three 
participants indicated that their experience with the cooperative is as an important 
component that helps to enable their resilience as it facilitates resources and investments. 
Participants who briefly discussed the cooperative acknowledged that the organization is 
a useful network that helps to regulate costs, provide exposure to markets, social 
interaction and information on products, however, there was also mention that the 
cooperative could improve elements of organization, leadership, and unity in order to 
serve its members and become more established. One participant mentioned that the 
cooperative “could do better at getting us together, all of us farmers more often to make 
conversations and share knowledge.” 
While there may be some unknown risks associated to Adapta Sertão’s work, I 
believe that those risks, if any, will only be understood and measured in years to come. 
Equipment, machinery, infrastructure and other resources may in time, prove to be 
ineffective and inconsistent. Actions involving adaptation must be contextually relevant, 
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socially inclusive and sustainable in order to meet long-term needs. Today however, the 
participants expressed greater confidence in managing risk and sustaining their farms. 
Overall, the findings showed that participant’s feel less vulnerability when their capacity 
to manage drought conditions is strengthened. The farmers in this study revealed that 
water scarcity is more manageable when such factors such as accessibility those 
resources, technical assistance, a good communication network, and drought resistant 
tools and measures are increased.  
The findings within this study strongly align with and build upon the theories and 
frameworks on vulnerability, adaptability and resilience described in Chapter 2. As 
Claudious Chikozho (2010) points out, “there is need for more comprehensive studies 
that reveal the vulnerability of communities, especially rain-fed agricultural ones, in 
order to come up with timely information and options for adaptation” (p. 783). According 
to Simões et al. (2010) indicators of vulnerability in the semi-arid region is determined 
through the location of the region, rainwater deficits, poverty, and limited access to 
resources and services. The perspectives of research participants in the present study 
corroborate these pre-existing definitions and descriptions of vulnerability. Participants 
described the sources of their vulnerability as follows: (1) droughts which lead to crop 
failure and little money to survive on, (2) a lack of government-provided infrastructure to 
support family farmers, which is likely due to the government’s political prioritization of 
large-scale agriculture producers, and (3) the need to travel far distances to access 
technology and resources that would aid in their agricultural production, particularly 
during drought years.  All of these factors are stressors that negatively impact the ability 
of these farmers to farm, and to provide for themselves and their families.  
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 Despite the aforementioned vulnerabilities, farmers did highlight having adaptive 
capacity to respond to and overcome these vulnerabilities. As mentioned previously, 
Alasia et al. (2008) and suggests that, “adaptability can be conceptualized as the capacity 
to adapt to a changing socio-economic or biophysical environment and to generate 
desirable outcomes despite initial adverse conditions” (p. 11). Interestingly, when 
describing their perception of adaptation, participants in the present study had similar 
definitions of the concept. They used words such as “transformed”, “blessed”, 
“improved”, and “hopeful” to describe adaptation. These descriptors evoke ideas of 
change (“transformed”), desirable outcomes (“improved”, “blessed”), and the 
overcoming of adverse conditions (“hopeful”). Participants described Adapta Sertão as a 
key organization that contributed to their ability to adapt to adverse farming conditions, 
including drought. The organization improved the capacity of farmers to adapt in many 
ways, including: (1) education on the application of new drought seeds, (2) learning how 
to use new technologies, (2) providing cisterns that allow for more effective capturing 
and use of water, which improves crop yields and the ability to feed livestock, and (3) the 
diversification of crops. Adapta Sertão’s model for facilitating adaption uses many of the 
strategies that have been highlighted in the literature as necessary and integral for 
community-based adaption (CBA)  (See Figure 1 on page 31). These strategies include: 
(1) gaining the trust of the community, (2) participatory involvement and indigenous 
knowledge, (3) ensuring context-specific language, (4) collaboration, (5) empowerment, 
(6) using diverse technology education and innovation, (6) addressing underlying causes 
of challenges (7) leveraging the existing adaptation capacity and strengths of the 
community. 
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 Finally, the research findings align strongly with existing definitions and concepts 
of resilience that are found in the literature. As stated previously, the conceptualization of 
resilience proposed by Jules Pretty (2008) is preferred and summarized as, “the capacity 
of systems to buffer shocks and stresses” (p. 447). Others have noted that resilience 
implies a positive trajectory of adaptation after a disturbance, stress or adversity (Norris 
& Stevens, 2007). Interestingly, participants in the present study had similar 
understandings of the term “resilience” as those found in the literature. They described 
the concept of resilience as “more produce,” “stronger technology,” “bigger 
operation,” and “better lives than before.” All of these terms evoke the ideas of a 
positive trajectory and the overcoming of shocks and stresses to grow more food and 
achieve more success. The adaptation strategies provided to farmers by Adapta Sertão 
(ex. drip irrigation kits, shade nets, etc.) linked directly to resiliency indicators (such as 
improved water use management, and shaded plants that reach maturity), as demonstrated 
in Table 7 (page 88). Interestingly, Adapta Sertão uses many of the strategies outlined in 
the literature for facilitating resilience among farmers, including adapting to ambiguity 
and change, incorporating and cultivating diversity (i.e. using different seedlings, 
entering different markets, establishing partnerships), integrating broad participation, 
using different knowledge and skill sets, and finally, pursuing local knowledge (See 
Table 4, page 42). 
 The human experience of drought is sensitive and comprehensive. It teaches both 
positive lessons about emerging opportunities and negative lessons about injustice, 
suffering and sacrifice. This study focused on the heavy burdens of drought facing family 
farms in Mairi and the role of Adapta Sertão in facilitating greater resilience by providing 
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access to resources and best practices. Local knowledge from the field and from the 
participants was critical to this investigation as it captured the essence of the main 
research question. The perceptions and insight from the field was important to qualitative 
research, to the overall analysis of this study and in shaping my own, evolving 
understanding.  
Based on participant experiences the interview results showed that all participants 
rated the role and net affect of Adapta Sertão very favourably. The participants identified 
some very positive and exciting outcomes that have enhanced the development of new 
production techniques and the resilience of their family farm. At this point in time, this 
thesis cannot provide significant remarks with respect to how resilient the family farms 
will become over the long-term as it is my opinion that the real measurement of long-
term lasting resilience will only be assessed with further studies and data. An interesting 
finding from the research surrounded the insights that emerged with respect to the 
farmer’s cooperative. It would be beneficial to strengthen the relationship and interaction 
between the farmers and the cooperative. I believe there is room for improvement in 
building social infrastructure around the co-operative in order to enable a stronger and 
more reliable source of communication, leadership and organization. Most of all, creating 
greater capacity in order for the member farmers to feel strongly united collectively was 
an important element that was expressed. The present findings support overall 
international research on family farming and this study strongly confirms that 
vulnerability, adaptation, and resilience directly influence each other and represent 
emerging areas of opportunity.  
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Opportunities for future dynamic research have been identified. First, conducting 
similar qualitative studies of other communities may further validate the relationship 
between vulnerability, adaptation and resilience in the context of family farming. Lessons 
and correlations drawn from this research study could be applied to other global dry land 
communities. Second, it would be worth examining the resiliency of other communities 
aside from the context subject of this thesis and how other segments of populations are 
managing adverse climate impacts, how they are utilizing available resources, and what 
adaptation/adaptive capacity methods and solutions are being used to reduce the 
community’s vulnerability. Lastly, a comparative analysis of different case studies with 
respect to local resilience could be one of several ways to explore theoretical 
understandings of vulnerability, adaptation and resilience in real-life contexts and may be 
of interest to researchers and the public. 2014 was the United Nations International Year 
of Family Farming. The undeniable value of family farming and the themes outlined in 
this thesis deserve careful consideration and further exploration within the international 
community.  
The pursuit of this work has brought a lot of excitement, interest, and at times 
what felt like insurmountable moments. It has been an awakening scholastic journey with 
a desire to make a modest research contribution on the topics of family farming, 
vulnerability, adaptation and resilience. As a graduate student who has known Western 
world living all of my life with the exception of traveling internationally for study, 
business, and pleasure, I attempt to reflect on my own position within the world as an 
individual, researcher and social scientist. Despite life’s serious challenges, tests, and 
obstacles as they may, it is difficult for me to say that I have seriously struggled to defy 
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the odds because the circumstances in my life have been good, for the most part. How 
can I possibly understand the life, role, and circumstances of a family farmer living in a 
remote semi-arid region of Brazil? How is my own research process as described by 
Ackerly and True (2008) framed and designed, and what implications does this have on 
how I guide and conduct research? How does my position as the researcher already 
influence my inquiry? My thesis committee has often encouraged me to be aware of 
reflexivity and positionality. What I have learned throughout this process is that it is 
important to be attentive of the power dynamics in research and with subject participants 
as it provides greater appreciation for the evolving nature of social inquiry. Where 
knowledge comes from, how it is constructed and redefined are important aspects to 
ponder when reflecting one’s own position in relation to the topic exploration.  
This research has taught me that family farmers are people who have a long 
history with the land they cultivate and the water they seek in what can sometimes be a 
very scarce and inhospitable environment. I initially felt sad when I began the interviews 
and observed how little the family farmers have, how little they live off of. My 
perception changed as I saw, learned and deeply listened to the stories from the skilled 
and passionate farmers. Farming is more than a job. It is ingrained throughout 
generations, communities and culture. During this journey, I became woken and 
cognizant of the powerful connection to farming despite limitations and everyday 
struggles. Their challenges, knowledge, ambition and simplicity humble me. The drive 
and forward momentum that they carry despite the difficulties that are faced is impressive 
and encouraging. They are active, engaged people with aspirations that include the desire 
to have kitchen appliances, starting a restaurant, being able to afford a vacation, owning 
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more livestock and having permanent sources of water. They are bright souls, creative 
minds, and committed seekers who believe strongly in the work they do. I am optimistic 
that Adapta Sertão will continue to manifest further impacts on other communities and 
contribute to the importance of family farm resilience.  
 
  
 104 
Bibliography 
 
Ackerly, B., & True, J. (2008). Reflexivity in practice: Power and ethics in feminist research on 
international relations. International Studies Review, 10(4), 693-707. doi: 0.1111/j.1468-
2486.2008.00826.x 
 
ActionAid. (2008). The time is now: Lessons from farmers adapting to climate change. 
Johannesburg: ActionAid. Retrieved from 
http://www.actionaid.org/sites/files/actionaid/the_time_is_now_-
_lessons_from_farmers_adapting_to_climate_change.pdf 
 
ActionAid. (2009). UK hunger free campaign: Brief on sustainable agriculture. Johannesburg: 
ActionAid. Retrieved from 
http://www.weltagrarbericht.de/fileadmin/files/weltagrarbericht/Brief_on_sustainable_ag
riculture_actionaid.pdf 
 
Adapta Sertão. (n.d). “Adapta Sertão- Home.” Retrieved from 
http://www.adaptasertao.net/#!home-eng/c49b 
 
Adger, W. N. (2006). Vulnerability. Global Environmental Change, 16(3), 268-281. doi: 
doi:10.1016/j.gloenvcha.2006.02.006 
 
Akullo, D., Kanzikwera, R., Birungi, P., Alum, W., Aliguma, L., & Barwogeza, M. (2007). 
Indigenous knowledge in agriculture: A case study of the challenges in sharing 
knowledge of past generations in a globalized context in Uganda. World Library and 
Information Congress: Durban, South Africa. Retrieved from 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.151.1228&rep=rep1&type=pdf 
 
Alasia, A., Bollman, R., Parkins J., & Reimer, B. (2008). An index of community vulnerability: 
Conceptual framework and application to population and employment changes, 1981-
2001. Statistics Canada, Agriculture Division. Catalogue no. 21-601-MIE-No. 088. 
Retrieved from http://www.statcan.gc.ca/pub/21-601-m/21-601-m2008088-eng.htm 
 
Allen, K. M. (2006). Community-based disaster preparedness and climate adaptation: local 
capacity-building in the Philippines. Disasters, 30(1), 81–101. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/16512863 
 
Alexander, D. (2013). Resilience and disaster risk reduction: an etymological journey. Natural 
Hazards and Earth System Sciences, 13, 2707-2716. doi: 10.5194/nhess-13-2707-2013  
 
Altieri, M.A. (2008). Small farms as a planetary ecological asset: Five key reasons why we 
should support the revitalisation of small farms in the global south. Third World 
Network: Environment and Development Series no. 7. Malaysia, 1-24. Retrieved from 
http://www.agroeco.org/doc/smallfarmes-ecolasset.pdf 
 105 
Alwang, J., Siegel, P. B., & Jorgensen, S. L. (2001). Vulnerability: A view from different 
disciplines Social Potection Discussion Paper Series. Washington, D.C.: The World 
Bank. Retrieved from 
http://siteresources.worldbank.org/SOCIALPROTECTION/Resources/SP-Discussion-
papers/Social-Risk-Management-DP/0115.pdf. 
 
Andharia, J., & Lakhani, V. (1973). Towards Measuring Resilience of Low Income Settlements 
in Cities: The Case of Mumbai. Retrieved from 
http://www.buildresilience.org/2013/proceedings/files/papers/455.pdf 
 
Antle, JM. (2009). Agriculture and the food system: Adapting to climate change.Resources for 
the Future report. Washington, DC. 1-25. Retrieved from 
http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-IB-10-03.pdf 
 
Araujo, S. (2011, December 22). Brazilian government pulls plug on the Million Cistern Project. 
Retrieved from  http://www.grassrootsonline.org/news/articles/brazilian-government-
pulls-plug-million-cistern-project  
 
Atkins, K.E & Travis, J. M. J. (2010). Local adaptation and the evolution of species’ ranges 
under climate change. Journal of Theoretical Biology, (3), 449-457. 
doi:10.1016/j.jtbi.2010.07.014 
 
Ayers, J., & Forsyth, T. (2009). Community-Based Adaptation to Climate Change: 
Strengthening Resilience through Development. Environment, 51(4), 23–32. 
 
Baer, W. (2014). The Brazilian Economy: Growth and Development. (7th ed.). Lynne Rienner 
Publishers. ISBN-13: 978-1588268426 
 
Bauer, S., & Scholz, I. (2010). Adaptation to climate change in Southern Africa: New boundaries 
for sustainable development? Climate and Development, 2(2), 83-93. doi: 
10.3763/cdev.2010.0040 
 
Beckford, C., & Barker, D. (2007). The role and value of local knowledge in Jamaican 
agriculture: adaptation and change in small-scale farming. Geographical Journal, 173(2), 
118-128. doi: 10.1111/j.1475-4959.2007.00238.x 
 
Belder, P., Rohrbach, D., Twomlow, S., & Senzanje, A. (2007) Can drip irrigation improve the 
livelihoods of smallholders? Lessons learned from Zimbabwe. International Crops 
Research Institute for the Semi-Arid Tropics. Report no. 33, Global Theme on 
Agroecosystems. Bulawayo: Zimbabwe.  
 
Benson, M.H and Garmestani, A.S. (2011). Can We Manage for Resilience? The Integration of 
Resilience Thinking into Natural Resource Management in the United States. 
Environmental Management, 48(3), 392-399. doi: 10.1007/s00267-011-9693-5 
 
 106 
Berkes, F. (2007). Understanding uncertainty and reducing vulnerability: Lessons from resilience 
thinking. Natural Hazards, 41(2), 283-295. doi:10.1007/s11069-006-9036-7  
 
Berman, M., Nicolson, C., Kofinas, G., Tetlichi J., & Martin, S. (2004). Adaptation and 
Sustainability in a Small Arctic Community: Results of an Agent- Based Simulation 
Model. Arctic, 57(4), 401-414. Retrieved from http://www.cakex.org/virtual-library/2418 
 
Biesbroek, G. R., Swart, R. J., Carter, T. R., Cowan, C., Henrichs, T., Mela, H., ... & Rey, D. 
(2010). Europe adapts to climate change: comparing national adaptation strategies. 
Global Environmental Change, 20(3), 440-450. doi: 10.1016/j.gloenvcha.2010.03.005  
 
Bijlsma, R. & Loeschcket, V. (2005). Environmental stress, adaptation and evolution: An 
overview. Journal of Evolutionary Biology, 18(4), 744-749. doi: 10.1111/j.1420-
9101.2005.00962.x 
 
Blaikie, P., Cannon, T., Davis, I., & Wisner, B. (2004). At risk: natural hazards, people's 
vulnerability and disasters. New York: Routledge. 
 
Blanquart, F., Kaltz, O., & Nuismer, S.L., & Gandon, S. (2013). A practical guide to measuring 
local adaptation. Ecology Letters, 16(9), 1195-1205. doi: 10.1111/ele.12150  
 
Boisson de Chazournes, L. (1998). Kyoto Protocol to the United Nations Framework Convention 
on Climate Change. UN’s Audiovisual Library of International Law. Retrieved from 
http://legal.un.org/avl/pdf/ha/kpccc/kpccc_e.pdf 
 
Bouwer, L.M., & Aerts, J.C.J.H. (2006). Financing climate change adaptation. Disasters, 30(1), 
49-63. doi: 10.1111/j.1467-9523.2006.00306.x 
 
Boyce, C. & Neale, P. (2006). Conducting in-depth interviews: A guide for designing and 
conducting in-depth interviews for evaluation input. Pathfinder International Tool Series, 
Monitoring and Evaluation-2. Retrieved from 
http://www2.pathfinder.org/site/DocServer/m_e_tool_series_indepth_interviews.pdf 
 
Brand, F.S & Jax, K. (2007) Focusing the meaning(s) of resilience: Resilience as a descriptive 
concept and a boundary object. Ecology and Society 12(1), 23. Retrieved from 
http://www.ecologyandsociety.org/vol12/iss1/art23/ 
 
Brant, S. (2007). Assessing vulnerability to drought in Ceará Northeast Brazil. Retrieved from 
Deep Blue University of Michigan Library database: 
https://deepblue.lib.umich.edu/handle/2027.42/57432 
 
Brodsky, A., & Welsh, E. (2008). Applied research. In L. M. Given (Ed.), The SAGE 
encyclopedia of qualitative research methods, Thousand Oaks, California: SAGE 
Publications, Inc, 17-21. doi: http://dx.doi.org/10.4135/9781412963909.n12 
 107 
Brooks, N. (2003). Vulnerability, risk and adaptation: A conceptual framework. Tyndall Centre 
Working Paper 38. 1-16. Retrieved from 
http://www.tyndall.ac.uk/sites/default/files/wp38.pdf 
 
Brooks, N., Anderson, S., Ayers, J., Burton, I., & Tellam, I. (2011). Tracking adaptation and 
measuring development. IIED Climate Change Working Paper No.1. Retrieved from 
http://pubs.iied.org/10031IIED.html. 
 
Bryan, E., Deressa, T. T., Gbetibouo, G. A., & Ringler, C. (2009). Adaptation to climate change 
in Ethiopia and South Africa: options and constraints. Environmental Science and Policy, 
12(4), 413-426. doi:10.1016/j.envsci.2008.11.002. 
 
Burney, J.A., Cesano, D., Russell, J., Rovere, E. L., Corral, T., Coelho, N.S., Santos, L. (2014). 
Climate change adaptation strategies for smallholder farmers in the Brazilian Sertão. 
Climatic Change, 126(1-2), 45-59. doi: 10.1007/s10584-014-1186-0 
 
Caritá, L. (2015). Brazil: An Introduction about the Brazilian Economy. Swiss Business Hub 
Brazil. São Paulo, 1-8.  Retrieved from: 
http://www.sge.com/sites/default/files/private_files/1502_InfoSheet%20Brazil_SBH%20
Brazil.pdf 
 
Carpenter, S., Walker, B., Anderies, J.M., Abel, N. (2001) From metaphor to measurement: 
Resilience of what to what?. Ecosystems, 4. 765–781. doi: 10.1007/s10021-001-0045-9  
 
CBC. (2013, February 2). Lake Winnipeg most threatened in world in 2013. CBC News. 
Retrieved from http://www.cbc.ca/news/canada/manitoba/lake-winnipeg-most-
threatened-in-world-in-2013-1.1326764 
 
Canadian Institutes of Health Research, Natural Sciences and Engineering Research Council of 
Canada, and Social Sciences and Humanitites Research Council of Canada. (2010). Tri-
Council Policy Statement: Ethical Conduct for Research Involving Humans. Ottawa, 
Canada: Interagency Secretariat on Research Ethics. ISBN: 978-1-100-17237-81. 
 
Carless, W. (2014, February 14). The biggest disaster you’ve probably never heard of. Retrieved 
from http://www.globalpost.com/dispatch/news/regions/americas/brazil/140210/drought-
disaster-sertao-nordeste  
 
Carter, T.R., & Mäkinen, K. (2011). Approaches to climate change impact, adaptation and 
vulnerability assessment: Towards a classification framework to serve decision-making. 
1-70. Retrieved from http://mediation-project.eu/output/downloads/d2.1-report-on-
existing-methods-final.pdf 
 
Castilho de Souza, D. & Oyama, M. D. (2011). Climatic consequences of gradual desertification 
in the semi-arid area of Northeast Brazil. Theoretical and Applied Climatology, 103(3), 
345-357. doi: 10.1007/s00704-010-0302-y 
 
 108 
Challinor, A., Wheeler, T., Garforth, C., Craufurd, P., & Kassam, A. (2007). Assessing the 
vulnerability of food crop systems in Africa to climate change. Climatic Change, 83(3), 
381-399. doi: 10.1007/s10584-007-9249-0. 
Chambers, R. (1989). Editorial Introduction: Vulnerability, Coping and Policy. IDS Bulletin, 
20(2), 1-7. doi: 10.1111/j.1759-5436.1989.mp20002001.x. 
 
Chambers, R. (2009). Climate Vulnerability and Capacity Analysis: Handbook. CARE 
International.  
 
Chaudhury, A. (2012). Unlocking the power of local knowledge: A novel framework to cost 
community-based adaptation to climate change. Notes From The Field: Climate and 
Development Knowledge Network (CDKN), 1-7. Retrieved from 
https://ccafs.cgiar.org/publications/unlocking-power-local-knowledge-novel-framework-
cost-community-based-adaptation-climate#.VqbMbunayE4 
 
Chikozho, C. (2010). Applied social research and action priorities for adaptation to climate 
change and rainfall variability in the rainfed agricultural sector of Zimbabwe. Physics 
and Chemistry of the Earth, Parts A/B/C, 35(13–14), 780-790. doi: 
http://dx.doi.org/10.1016/j.pce.2010.07.006 
 
Chipanshi, A. C., Chanda, R. & Totolo, O. (2003). Vulnerability assessment of the maize and 
sorghum crops to climate change in Botswana. Climatic Change, 61(3). 339–360. doi: 
10.1023/B:CLIM.0000004551.55871.eb 
 
Conway, D., & Mustelin, J. (2014). Strategies for improving adaptation practice in developing 
countries. Nature Climate Change, 4, 339–342. doi:10.1038/nclimate2199  
 
Cutter, S. L. (1996). Vulnerability to environmental hazards. Progress in Human Geography, 
20(4), 529-539.  
 
Cutter, S. L., Boruff, B. J., & Shirley, W. L. (2003). Social vulnerability to environmental 
hazards. Social Science Quarterly, 84(2), 242-261. doi: 10.1111/1540-6237.8402002 
 
Cutter, S., Burton, C., & Emrich, C. (2010). Disaster resilience indicators for benchmarking 
baseline conditions. Journal of Homeland Security and Emergency Management, 7(1), 1-
22. doi:10.2202/1547-7355.1732 
 
Dalziell, E. P., & McManus, S. T. (2004). Resilience, vulnerability, and adaptive capacity: 
Implications for system performance. International Forum for Engineering Decision 
Making (IFED); Switzerland. December 2007. Retrieved from odi.org.uk 
 
Darnhofer, I. (2010). Strategies of family farms to strengthen their resilience. Environmental 
Policy and Governance, 20(4), 212-222. doi: 10.1002/eet.547 
 
Dercon, S., & Krishnan, P. (2000). Vulnerability, seasonality and poverty in Ethiopia. The 
Journal of Development Studies, 36(6), 25-53. doi: 10.1080/00220380008422653 
 109 
 
DeSipio, L., Garcia y Griego, M., & Kossoudji, S. (Eds). (2007). Researching migration: Stories 
from the field. The Social Science Research Council. New York, ISBN-13 978-0-
9790772-3-4  
 
DiCicco‐ Bloom, B., & Crabtree, B. F. (2006). The qualitative research interview. Medical 
Education, 40(4), 314-321. doi: 10.1111/j.1365-2929.2006.02418.x 
 
Drever, C. R., Peterson, G., Messier, C., Bergeron, Y., & Flannigan, M. (2006). Can forest 
management based on natural disturbances maintain ecological resilience? Canadian 
Journal of Forest Research, 36(9), 2285-2299. doi: 10.1139/X06-123 
 
Engle, N. L. (2011). Adaptive capacity and its assessment. Global Environmental Change, 21(2), 
647-656. Doi: 10.1016/j.gloenvcha.2011.01.019 
 
Environmental Vulnerability Index. Environmental Vulnerability: The Issue. (2013). Retrieved 
from http://gsd.spc.int/environmental-vulnerability-index 
 
Eriksen, S., Aldunce, P., Bahinipati, C.S., Martins, R. D., Molefe, J.I., Nhemachena, C.,... 
Ulsrud, K.  (2011). When not every response to climate change is a good one: Identifying 
principles for sustainable adaptation. Climate and Development, 3(1), 1-14. 
doi:10.3763/cdev.2010.0060  
 
Evidence and Lessons from Latin America (ELLA). (2011a). Improving Small-Farmer’s 
Adaptive Capacity in Semi-arid Regions. Environmental Management, Adaptation in 
Semi-Arid Regions. 1-7. Retrieved at http://ella.practicalaction.org/knowledge-
guide/improving-small-farmers-adaptive-capacity-in-semi-arid-regions/ 
 
Evidence and Lessons from Latin America (ELLA). (2011b). Water and climate change: 
Improving access and management in semi-arid Brazil. Environmental Management, 
Adaptation in Semi-Arid Regions. 1-5. Retrieved at 
http://ella.practicalaction.org/knowledge-brief/water-and-climate-change-improving-
access-and-management-in-semi-arid-brazil/ 
 
Evidence and Lessons from Latin America (ELLA). (2012). Brazil’s public policy package for 
successful farmer adaptation. Environmental Management, Adaptation in Semi-Arid 
Regions. 1-5. Retrieved at http://ella.practicalaction.org/knowledge-brief/brazil-s-public-
policy-package-for-successful-farmer-adaptation/ 
 
FAO. (2013). Resilient livelihoods: Disaster risk reduction for food and nutrition security. Rome: 
Food and Agriculture Organization of the United Nations. Retrieved from 
http://www.fao.org/3/a-i3270e.pdf 
 
Farah, A.G.V. (2014). History of Colonial Brazil. The Brazil Business. Retrieved from 
http://thebrazilbusiness.com/article/history-of-colonial-brazil 
 
 110 
Ferreira Jacques de Moraes, A. (2011). Gendered waters: The participation of women on the 
program ‘one million cisterns’ in the Brazilian semi-arid region (Doctoral dissertation). 
Retrieved from York U database: 
http://www.yorku.ca/siswater/Outputs/GENDERED%20WATERS.pdf 
 
Ferreira, F H.G., & Lanjouw, P. (2001). Rural Nonfarm Activities and Poverty in the Brazilian 
Northeast. World Development 29(3), 509-528. Retrieved from 
http://web.worldbank.org/archive/website01066/WEB/IMAGES/25323_NO.PDF 
 
Few, R. (2007). Health and climatic hazards: Framing social research on vulnerability, response 
and adaptation. Global Environmental Change, 17(2), 281-295. doi: 
10.1016/j.gloenvcha.2006.11.001 
 
Finan, T. J., & Nelson, D. R. (2001). Making rain, making roads, making do: public and private 
adaptations to drought in Ceará, Northeast Brazil. Climate Research, 19(2), 97-108. 
Retrieved from http://projectceara.arizona.edu/sites/default/files/Drought%20Ceara_0.pdf 
 
Finan, T. J., & Nelson, D. R. (2009). Praying for Drought: Persistent Vulnerability and 
the Politics of Patronage in Ceará, Northeast Brazil. American Anthropologist, 111(3), 
302-316. doi: 10.1111/j.1548-1433.2009.01134.x 
 
Findlater, K. (2013). The Complexities of Climate Change Adaptation in South Africa 
Agriculture. Africa Portal Backgrounder, (50), 1-7. Retrieved from 
http://dspace.africaportal.org/jspui/bitstream/123456789/33508/1/Backgrounder%20No%
20%2050%20%20The%20Complexities%20of%20Climate%20Adaptation%20in%20So
uth%20African%20Agriculture.pdf?1 
 
Folke, C., Carpenter, S., Elmqvist, T., Gunderson, L., Holling, C. S., & Walker, B. (2002). 
Resilience and sustainable development: Building adaptive capacity in a world of 
transformations. AMBIO: A Journal of the Human Environment, 31(5), 437-440. 
Retrieved from http://www.era-mx.org/biblio/Resilience.pdf 
 
Ford, J. D. (2009). Vulnerability of Inuit food systems to food insecurity as a consequence of 
climate change: a case study from Igloolik, Nunavut. Regional Environmental Change, 
9(2), 83-100. doi: 10.1007/s10113-008-0060-x. 
 
Fraser, E. D. G., Dougill, A. J., Hubacek, K., Quinn, C. H., Sendzimir, J., & Termansen, M. 
(2011). Assessing vulnerability to climate change in dryland livelihood systems: 
Conceptual challenges and interdisciplinary solutions. Ecology and Society, 16(3). 
http://dx.doi.org/10.5751/ES-03402-160303.  
 
Freitas, M.A.S & Billib, M.H.A. (1997). Drought prediction and characteristic analysis in 
semiarid Ceará, northeast Brazil. Sustainability of Water Resources under Increasing 
Uncertainly (Proceedings of Rabat Symposium S1). IAHS Publishing no. 240, 105-112. 
Retrieved from http://hydrologie.org/redbooks/a240/iahs_240_0105.pdf 
 111 
Füssel, H.-M. (2006). Vulnerability: A generally applicable conceptual framework for climate 
change research. Global Environmental Change, 17(2), 155-167. doi: 
http://dx.doi.org/10.1016/j.gloenvcha.2006.05.002. 
 
Gallopín, G.C. (2006). Linkages between vulnerability, resilience, and adaptive capacity. Global 
Environmental Change, 16, 293-303. doi: doi:10.1016/j.gloenvcha.2006.02.004 
 
Gardner, A. (2009). Opion piece: Adaptation as organism design. Biology Letters, 5, 861-864. 
doi: 10.1098/rsbl.2009.0674 
 
Ghimire, Y. N., Shivakoti, G. P., & Perret, S. R. (2010). Household-level vulnerability to 
drought in hill agriculture of Nepal: implications for adaptation planning. International 
Journal of Sustainable Development & World Ecology, 17(3), 225-230. doi: 
10.1080/13504501003737500 
 
Harvey, C.A; Rakotobe, ZL; Rao, N.S; Dave, R; Razafimahatratra, H; Rabarijohn, R; Rajaofara, 
H; MacKinnon, J.L. (2014). Extreme vulnerability of smallholder farmers to agricultural 
risks and climate change in Madagascar. Philosophical Transactions of the Royal Society 
B, 369(20130089), 1-12. doi: 10.1098/rstb.2013.0089 
 
Hasternhath, S & Heller, L. (2006). Dynamics of climatic hazards in northeast Brazil. Quarterly 
Journal of the Royal Meteorological Society, (103) 435, 77-92. doi: 
10.1002/qj.49710343505 
 
Hjerpe, M & Glaas, E. (2012). Evolving local climate adaptation strategies: Incorporating 
influences of socio–economic stress. Mitigation and Adaptation Strategies for Global 
Change, (17)5, 471-486. doi: 10.1007/s11027-011-9337-3 
 
Hoerling, M., Hurrell, J., Eischeid, J. & Phillips, A. (2006). Detection and attribution of 
twentieth century Northern and Southern African rainfall change. Journal of Climate, 
19(16). 3989–4008. doi: http://dx.doi.org/10.1175/JCLI3842.1 
 
Holling, C.S. (1973). Resilience and stability of ecological systems. Annual 
Review of Ecology and Systematics 4, 1–23. doi:10.1146/annurev.es.04.110173.000245 
 
Holling, C.S. (2001). Understanding the complexity of economic, ecological, and social systems. 
Ecosystems, 4, 390-405. doi: 10.1007/s10021-001-0101-5 
 
Holling, C.S. (2004). From complex regions to complex worlds. Ecology and Society, 9(1), 11. 
Retrieved from http://www.ecologyandsociety.org/vol9/iss1/art11/ 
 
Howden, S. M., Soussana, J.-F., Tubiello, F. N., Chhetri, N., Dunlop, M., & Meinke, H. (2007). 
Adapting agriculture to climate change. Proceedings of the National Academy of Sciences 
of the United States of America, 104(50), 19691–19696. doi:10.1073/pnas.0701890104 
 
 112 
Humphrey, J. (2003). Globalization and supply chain networks: the auto industry in Brazil and 
India. Global Networks, 3(2), 121-141. doi: 10.1111/1471-0374.00053 
 
Instituto Brasileiro de Geografia e Estatística. (2013).Cidades: Bahia, Mairi. Retrieved from 
http://cidades.ibge.gov.br/xtras/perfil.php?codmun=292010  
 
IFAD. (2011). Addressing climate change in Latin America and the Caribbean. International 
Fund for Agricultural Development. Retrieved from 
http://www.ifad.org/operations/projects/regions/pl/pub/climate.pdf 
 
IPCC. (2012). Managing the Risks of Extreme Events and Disasters to Advance Climate Change 
Adaptation. A Special Report of Working Groups I and II of the Intergovernmental Panel 
on Climate Change. Field, C.B., Barros, V., Stocker, T.F., Qin, D., Dokken, D.J., Ebi, 
K.L … Midgley, P.M (eds.). Cambridge and New York: Cambridge University Press, 1-
582. Retrieved from http://ipcc-wg2.gov/SREX/report/ 
 
Islam M.M., Sallu S.M., Hubacek K., & Paavola, J. (2014). Vulnerability of fishery-based 
livelihoods to the impacts of climate variability and change: Insights from coastal 
Bangladesh. Regional Environmental Change, 14(1), 281-294. doi: 10.1007/s10113-013-
0487-6  
 
Jackson, R. L., Drummond, D. K., & Camara, S. (2007). What is qualitative research? 
Qualitative Research Reports, 8(1), 21-28. doi: 10.1080/17459430701617879 
 
Jones, D. (1993). Environmental hazards: the challenge of change. Georgraphy, 78(2), 161-164. 
Retrieved from http://www.jstor.org/stable/40572498?seq=1#page_scan_tab_contents 
 
Jones, L., & Boyd, E. (2011). Exploring social barriers to adaptation: Insights from Western 
Nepal. Global Environmental Change, 21(4), 1262-1274. doi: 
10.1016/j.gloenvcha.2011.06.002 
 
Jones, L., Ludi E., & Levine, S. (2010). Towards a characterisation of adaptive capacity: A 
framework for analysing adaptive capacity at the local level. Overseas Development 
Institute. Retrieved from http://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-
opinion-files/6353.pdf 
 
Kamanou, G, & Morduch, J. (2004). Measuring vulnerability to poverty. In: Dercon, S. (Ed.). 
Insurance Against Poverty. Oxford University Press, Oxford. 
 
Kelly, P. M., & Adger, W. N. (2000). Theory and practice in assessing vulnerability to climate 
change and facilitating adaptation. Climatic Change, 47(4), 325-352. doi: 
10.1023/a:1005627828199 
 
Kenny, ML. (2002). Drought, clientalism, fatalism and fear in northeast Brazil. Ethics, Place and 
Environment, (5)2, 123–134. doi: 10.1080/1366879022000020194 
 113 
Klein, R. J., Nicholls, R. J., & Thomalla, F. (2003). Resilience to natural hazards: How useful is 
this concept? Global Environmental Change Part B: Environmental Hazards, 5(1), 35-
45. doi:10.1016/j.hazards.2004.02.001 
 
Koerber, A., & McMichael, L. (2008). Qualitative sampling methods: A primer for technical 
communicators. Journal of Business and Technical Communication, 22(4), 454-473. doi: 
10.1177/1050651908320362 
 
Kristjanson, P., Neufeldt, H. Gassner, A., Mango, J., & Kyazze, F.B., & Desta, S., Sayula, G., 
Thiede, B., Förch, W., Thornton., P.K & Coe, R. (2012). Are food insecure smallholder 
households making changes in their farming practices? Evidence from East Africa. Food 
Security, 4, 381–397. doi:10.1007/s12571-012-0194-z 
 
Kummer, S., Milestad, R., Leitgeb, F., & Vogl, C. R. (2012). Building resilience through 
farmers’ experiments in organic agriculture: examples from Eastern Austria. Sustainable 
Agriculture Research, 1(2), 308-321. doi:10.5539/sar.v1n2p308 
 
Laurance, W. (2009). Roads to rainforest ruin. New Scientist, 203(2723), 24-25. 
doi:10.1016/S0262-4079(09)62267-3 
 
Leichenko, R. M., & O'Brien, K. L. (2002). The dynamics of rural vulnerability to global 
change: The case of Southern Africa. Mitigation and Adaptation Strategies for Global 
Change, 7, 1-18. doi: 10.1023/A:1015860421954 
 
Lemos, M.C. (2007). Drought, governance and adaptive capacity in North East Brazil: A case 
study of Ceará, In Fighting climate change: Human solidarity in a divided world. (Ed, 
UNDP for Human Development Report Office Occasional Paper) UNDP Human 
Development Report 2007/2008, New York, 1-16.  Retrieved from 
http://hdr.undp.org/en/content/drought-governance-and-adaptive-capacity-north-east-
brazil 
 
Lemos, M.C., Boyd, E., Tompkins, E.L., Osbahr, H., & Liverman, D. (2007). Developing 
adaptation and adapting development. Ecology and Society 12(2), 26. Retrieved from 
http://www.ecologyandsociety.org/vol12/iss2/art26/ 
 
Liverman, D. M. (1999). Vulnerability and adaptation to drought in Mexico. Natural Resources 
Journal, 39, 99-115.  
 
Løvendal, C. R., Knowles, M., & Horii, N. (2004). Understanding vulnerability to food 
insecurity lessons from vulnerable livelihood profiling. ESA Working Paper, 4-18. 
 
Luck, L; Jackson, D; & Usher, K. (2006). Case Study: A bridge across the paradigms. Nursing 
Inquiry, 13(2), 103-109. doi: 10.1111/j.1440-1800.2006.00309.x 
 
 114 
Luers, A. L., Lobell, D. B., Sklar, L. S., Addams, C. L., & Matson, P. A. (2003). A method for 
quantifying vulnerability, applied to the agricultural system of the Yaqui Valley, Mexico. 
Global Environmental Change, 13, 255-267. doi: 10.1016/S0959-3780(03)00054-2 
 
Lustig, N. (2008). Thought for food: The challenges of coping with soaring food prices. Working 
Paper Number 155: Center for Global Development. Retrieved from 
http://www.cgdev.org/sites/default/files/967250_file_LUSTIG_THOUGHT_FOR_FOO
D_FINAL.pdf 
 
Lyons, J. (2009). Brazil turns to China to help finance oil projects. The Wall Street Journal, 18. 
Retrieved from http://www.wsj.com/articles/SB124259318084927919 
 
MacDonald, D.H., Bark, R., MacRae, A., Kalivas, T., Grandgirard, A., & Strathearn, S. (2013). 
An interview methodology for exploring the values that community leaders assign to 
multiple-use landscapes. Ecology and Society 18(1): 29. doi:10.5751/ES-05191-180129 
 
Magalhães, A.R. (n.d). Drought conditions and management strategies in Brazil. Retrieved from 
http://www.ais.unwater.org/ais/pluginfile.php/571/mod_page/content/88/Brazil_2_2.pdf 
 
Maguire, B., & Hagan, P. (2007). Disasters and communities: Understanding social resilience. 
Australian Journal of Emergency Management, 22(2), 16-20. Retrieved from 
http://unpan1.un.org/intradoc/groups/public/documents/apcity/unpan029411.pdf 
 
Manyena, S. B. (2006). The concept of resilience revisited. Disasters, 30(4), 433-450. doi: 
10.1111/j.0361-3666.2006.00331.x 
 
Marshall, C., & Rossman, G. B. (1999). The "what" of the study: Building the conceptual 
framework. Designing Qualitative Research, 3rd Edition: SAGE Publications. 
 
Maxwell, J. A. (1992). Understanding and validity in qualitative research. Harvard educational 
review, 62(3), 279-301. doi:10.17763/haer.62.3.8323320856251826 
 
McCarthy, J.J., Canziani, O. F., Leary, N. A., Dokken, D.J., White, K.S. (Eds). (2001). Climate 
change 2001: impacts, adaptation and vulnerability. Contribution of Working Group II to 
the Third Assessment Report of the Intergovernmental Panel on Climate Change. 
Cambridge and New York: Cambridge University Press. Retrieved from 
http://www.grida.no/publications/other/ipcc_tar/ 
 
McCann, K. S. (2000). The diversity-stability debate. Nature, 405, 228-233. doi: 
10.1038/35012234 
 
McCreight, R. (2010). Resilience as a goal and standard in emergency management. Journal of 
Homeland Security and Emergency Management, 7(1), 1-7. doi:10.2202/1547-7355.1700 
 
Measham, T. G., Preston, B. L., Smith, T. F., Brooke, C., Gorddard, R., Withycombe, G., & 
Morrison, C. (2011). Adapting to climate change through local municipal planning: 
 115 
barriers and challenges. Mitigation and Adaptation Strategies for Global Change, 16(8), 
889-909. doi: 10.1007/s11027-011-9301-2 
 
Mendelsohn, R., & Dinar, A. (1999). Climate change, agriculture, and developing countries: 
Does adaptation matter? The World Bank Research Observer, 14(2), 277-293. doi: 
10.1093/wbro/14.2.277 
 
Miller, F., Osbahr, H., Boyd, E., Thomalla, F., Bharwani, S., Ziervogel, G., ... & Nelson, D. 
(2010). Resilience and vulnerability: Complementary or conflicting concepts?. Ecology 
and Society, 15(3), 11. Retrieved from 
http://www.ecologyandsociety.org/vol15/iss3/art11/ 
 
Mittal, A. (2009). The 2008 food price crisis: Rethinking food security policies G-24 Discussion 
Paper Series (Vol. 56). New York and Geneva: United Nations Conference on Trade and 
Development. Retrieved from http://core.kmi.open.ac.uk/download/pdf/6993863.pdf 
 
Morduch, J. (1994). Poverty and vulnerability. The American Economic Review, 84(2), 221-225. 
Retrieved from 
https://wagner.nyu.edu/files/faculty/publications/Poverty_and_Vulnerability.pdf 
 
Morton, J. F. (2007). The impact of climate change on smallholder and subsistence agriculture. 
Proceedings of the national academy of sciences, 104(50), 19680-19685. doi: 
10.1073/pnas.0701855104 
 
Moss, R. H., Edmonds, J. A., Hibbard, K. A., Manning, M. R., Rose, S. K., Van Vuuren, D. P., 
... & Wilbanks, T. J. (2010). The next generation of scenarios for climate change research 
and assessment. Nature, 463(7282), 747-756. doi:10.1038/nature08823 
 
Narayan, D., Patel, R., Schafft, K., Rademacher, A., & Koch-Schulte, S. (2000). Voices oft he 
poor: Can anyone hear us? Washington, DC: World Bank. Retrieved from 
http://www.rrojasdatabank.info/voices/voices1.pdf 
 
Nelson, D.R., Adger, W.N., & Brown, K. (2007). Adaptation to environmental change: 
Contributions of a resilience framework. Annual Review of Environment and Resources, 
395-419. doi: 10.1146/annurev.energy.32.051807.090348  
 
Neumann, J., Hudgens, D., Herter, J., & Martinich, J. (2011). The economics of adaptation along 
developed coastlines. Climate Change, 2(1), 89-98. doi: 10.1002/wcc.90 
 
Norris, F. H., & Stevens, S. P. (2007). Community resilience and the principles of mass trauma 
intervention. Psychiatry: Interpersonal and Biological Processes, 70(4), 320-328. doi: 
10.1521/psyc.2007.70.4.320 
 
O'Brien, K., Leichenko, R., Kelkar, U., Venema, H., Aandahl, G., Tompkins, H., . . . West, J. 
(2004). Mapping vulnerability to multiple stressors: Climate change and globalization in 
 116 
India. Global and Environmental Change, 14, 303-313. doi: 
10.1016/j.gloenvcha.2004.01.001 
 
O’Brien, K & Hochachka, G. (2010). Integral adaptation to climate change. Journal of Integral 
Theory and Practice, 5(1), 89-102. Retrieved from 
https://integralwithoutborders.net/sites/default/files/resources/O'Brien_Hochachka_FINA
L.pdf 
 
Obermaier, M., Maroun, M.R., Kligerman, D.C., Lèbre La Rovere, E., Cesano, Daniele., Corral, 
T.,... Hain, B. (2009). Adaptation to climate change in Brazil: The Pintadas pilot project 
and multiplication of best practice examples through dissemination and communication 
networks RIO 9 - World Climate & Energy Event, 17-19 March 2009, Rio de Janeiro, 
Brazil. Retrieved from 
http://www.rio12.com/rio9/programme/Book_of_Proceedings/31_ECB_Obermaier.pdf 
 
Osbahr, H., Twyman, C., Adger, W. N., Thomas, D.S.G. (2010). Evaluating successful 
livelihood adaptation to climate variability and change in southern Africa. Ecology and 
Society, 15(2), 1-20. Retrieved from http://www.ecologyandsociety.org/vol15/iss2/art27/  
 
Peet, R., & Thrift, N. (Eds.). (1989). New models in geography, (2). London: Taylor & Francis. 
 
Pelling, M., & Uitto, J. I. (2001). Small island developing states: Natural disaster vulnerability 
and global change. Global Environmental Change Part B: Environmental Hazards, 3(2), 
49-62. doi: doi:10.1016/S1464-2867(01)00018-3 
 
Pereira, A.W. (1999). God, the devil, and development in Northeast Brazil. The Fletcher Journal 
of Development Studies, 15, 1-18. Retrieved from  
http://fletcher.tufts.edu/~/media/Fletcher/Microsites/praxis/xv/Pereira.pdf 
 
Pereira, P.A.A., Martha, G.B., Santana, C.A.M & Alves, E. (2012). The development of 
Brazilian agriculture: Future technological challenges and opportunities. Agriculture and 
Food Security, 1(4), 1-12. doi: 10.1186/2048-7010-1-4 
 
Preston, B. L., Yuen, E. J., & Westaway, R. M. (2011). Putting vulnerability to climate change 
on the map: a review of approaches, benefits, and risks. Sustainability Science, 6(2), 177-
202. doi: 10.1007/s11625-011-0129-1 
 
Pretty, J. (2008). Agricultural sustainability: Concepts, principles and evidence. Philosophical 
Transactions of the Royal Society B, 363, 447-465. doi: 10.1098/rstb.2007.2163 
 
Rapley, T. (2001). The art(fulness) of open-ended interviewing: Some considerations on 
analysing interviews. Qualitative Research, 1(3), 303-323. doi: 
10.1177/146879410100100303 
 
Rapoza, K. (2014). Brazil’s biggest drought in decades also worsens interest rate outlook. March 
25 2014. Forbes Investing. Retrieved from 
 117 
http://www.forbes.com/sites/kenrapoza/2014/03/25/brazils-biggest-drought-in-decades-
also-worsens-interest-rate-outlook/ 
 
Reid, H., & Huq, S. (2007). Community-based adaptation: A vital approach to the threat climate 
change poses to the poor. IIED Briefing Papers. Retrieved from 
http://pubs.iied.org/17005IIED.html 
 
Reidsma, P., Ewert, F., Lansink, A.O., & Leemans, R. (2010). Adaptation to climate change and 
climate variability in European agriculture: The importance of farm level responses. 
Journal of Agronomy, 32(1), 91-102. doi:10.1016/j.eja.2009.06.003 
 
Reser, J., & Morrissey, S. (2008). Situating and framing individual and community experience 
and response to hazards: A psychological perspective. In K. Gow & D. Paton (Eds.), The 
phoenix of natural disasters: Community resilience (pp. 47-71). New York: Nova Science 
Publishers, Inc 
 
Resilience Alliance. (2010). Assessing resilience in social-ecological systems: Workbook for 
practitioners. Version 2.0., 1-54. Retrieved from: 
http://www.redagres.org/Assessing%20Resilience%20in%20Social-
Ecological%20Systems.pdf 
 
Resilience Alliance. (n.d). Key concepts: Resilience. Retrieved from  
http://www.resalliance.org/resilience 
 
Roberts, D. (2008). Thinking globally, acting locally- institutionalizing climate change at the 
local government level in Durban, South Africa. Environment and Urbanization, 20(2), 
521-537. doi: 10.1177/0956247808096126 
 
Roberts, D. (2010). Prioritizing climate change adaptation and local level resilience in Durban, 
South Africa. Environment and Urbanization, 22(2), 397-413. doi: 
10.1177/0956247810379948 
 
Rocha, C. (2009) Developments in national policies for food and nutrition security in Brazil. 
Development Policy Review, 27(1), 51-66. doi: 10.1111/j.1467-7679.2009.00435.x 
 
Rocha, C., Burlandy, L., & Maluf, R. (2012). Small farms and sustainable rural development for 
food security: The Brazilian experience. Development Southern Africa, 29(4), 519-529. 
doi: 10.1080/0376835X.2012.715438 
 
Roulston, K. (2011). Working through challenges in doing interview research.  
International Journal of Qualitative Methods, 10(6), 348-366. Retrieved from  
https://journals.library.ualberta.ca/ijqm/index.php/IJQM/article/view/8305/9359 
 
Schwartz, C. (2014, April 18). How big companies are squeezing Brazil's family farmers. Fast 
Company. Retrieved from http://www.fastcoexist.com/3029191/how-big-ag-companies-
are-squeezing-brazils-family-farmers 
 118 
Sedjo, RA. (2010). Adaptation of forests to climate change: Some estimates. Washington: 
Resources for the Future. 1-46. Retrieved from http://dx.doi.org/10.2139/ssrn.1552178 
 
Sherrieb, K., Norris, F., & Galea, S. (2010). Measuring capacities for community resilience. 
Social Indicators Research, 99(2), 227-247. doi:10.1007/s11205-010-9576-9  
 
Sietz, D., Untied, B., Walkenhorst, O., Lüdeke, M. K. B., Mertins, G., Petschel-Held, G., & 
Schellnhuber, H. J. (2006). Smallholder agriculture in Northeast Brazil: Assessing 
heterogeneous human-environmental dynamics. Regional Environmental Change, 6(3), 
132-146. doi: 10.1007/s10113-005-0010-9 
 
Simões, A. F., Kligerman, D. C., Rovere, E. L. L., Maroun, M. R., Barata, M., & Obermaier, M. 
(2010). Enhancing adaptive capacity to climate change: The case of smallholder farmers 
in the Brazilian semi-arid region. Environmental science & policy, 13(8), 801-808. doi: 
10.1016/j.envsci.2010.08.005 
 
Simonsen, S.H., Biggs, R.O., Schlüter, M., Schoon, M., Bohensky,, E., Cundill,, G., ... Moberg, 
F. (2014). Applying resilience thinking: Seven principles for building resilience in social-
ecological systems. Stockholm Resilience Center, 1-20. Retrieved from 
http://www.seachangecop.org/sites/default/files/documents/2014%2004%20SRC%20-
%20Applying%20resilience%20thinking.pdf 
 
Smit, B., & Skinner, M.W. (2002). Adaptation options in agriculture to climate change: A 
typology. Mitigation and Adaptation Strategies for Global Change, 7(1), 85-114. doi: 
10.1023/A:1015862228270 
 
Smit, B., and Wandel, J. (2006). Adaptation, adaptive capacity and vulnerability. Global 
Environmental Change, 16(3), 282-292. doi: 
http://dx.doi.org/10.1016/j.gloenvcha.2006.03.008 
 
Smithers, J., and Smit, B. (1997). Human adaptation to climate variability and change. Global 
Environmental Change, 7(2), 129-146. doi: 10.1016/S0959-3780(97)00003-4 
 
Solar, R.W. (2014). Building climate resilience: A training manual for community based climate 
change adaptation. Regional Climate Change Adaptation Knowledge Platform for Asia, 
Partner Report Series No. 14. Regional Resource Centre for Asia and the Pacific 
(RRC.AP), Asian Institute of Technology, Thailand. Retrieved from 
http://www.rrcap.ait.asia/Publications/BUILDING_CLIMAT_%20RESILIENCE_CBA_
Training_Manual.pdf 
 
SOPAC. Vulnerability and resilience at a glance. Suva, Fiji: Secretariat of the Pacific 
Community (SOPAC). Retrieved from 
http://www.sopac.org/sopac/evi/Files/Vulnerability%20Pamphlet.pdf 
 
 119 
Spence, A., Poortinga, W., Butler, C., & Pidgeon, N. F. (2011). Perceptions of climate change 
and willingness to save energy related to flood experience. Nature Climate Change, 1(1), 
46-49. doi:10.1038/nclimate1059 
 
Suri, H. (2011). Purposeful sampling in qualitative research synthesis. Qualitative Research 
Journal, 11(2), 63-75. doi:10.3316/QRJ1102063 
 
Suzuki, D. (2007). The sacred balance: Rediscovering our place in nature. Greystone Books Ltd. 
 
Swift, J. (1989). Why are rural people vulnerable to famine? IDS Bulletin, 20 (2), 8–15. doi: 
10.1111/j.1759-5436.1989.mp20002002.x 
 
Tarleton, M., & Ramsey, D. (2008). Farm-level adaptation to multiple risks: Climate change and 
other concerns. Journal of Rural and Community Development, 3(2), 47–63. Retrieved 
from http://journals.brandonu.ca/jrcd/article/view/174/52 
 
Temesgen, D., Yehualashet, H., & Rajan, D.S. (2014). Climate change adaptation of smallholder 
farmers in south eastern Ethiopia. Journal of Agriculture Extension and Rural 
Development, 6(11), 354-366. doi: 10.5897/JAERD14.0577  
 
The World Bank. (2010). Moving out of poverty in Northeast Brazil. IBRD Results. Retrieved 
from 
http://siteresources.worldbank.org/NEWS/Resources/Brazil_NE_Poverty_Reduction_4-
20-10.pdf 
 
The World Bank. (2015). World Development Indicators. Retrieved from 
http://data.worldbank.org/indicator/AG.LND.TOTL.K2 
 
Timmerman, P. (1981). Vulnerability, resilience and the collapse of society: A review of models 
and possible climatic applications. Toronto, Canada: Institute for Environmental Studies, 
University of Toronto. Retrieved from 
http://www.ilankelman.org/miscellany/Timmerman1981.pdf 
 
Turner, B. L., Kasperson, R. E., Matson, P. A., McCarthy, J. J., Corell, R. W., Christensen, L., . . 
. Schiller, A. (2003). A framework for vulnerability analysis in sustainability science. 
Proceedings of the National Academy of Sciences, 100(14), 8074-8079. doi: 
10.1073/pnas.1231335100 
 
Urwin, K., & Jordan, A. (2008). Does public policy support or undermine climate change 
adaptation? Exploring policy interplay across different scales of governance. Global 
environmental change, 18(1), 180-191. doi: 10.1016/j.gloenvcha.2007.08.002 
 
UNEP. (2002). Global environmental outlook 3 (GEO3): Past, present and future perspectives. 
London: United Nations Environment Programme. Retrieved from 
file:///Users/user/Downloads/GEO-3%20REPORT_English.pdf 
 120 
UNEP. (2011). Towards a green economy: Pathways to sustainable development and poverty 
eradication. United Nations Environment Programme. Retrieved from  
https://web.unep.org/greeneconomy/sites/unep.org.greeneconomy/files/field/image/green
_economyreport_final_dec2011.pdf  
 
UNEP. (2012). Global environmental outlook 5 (GEO5). Environment for the future we want. 
Valetta, Malta: United Nations Environment Programme. Retrieved from 
https://sustainabledevelopment.un.org/index.php?page=view&type=400&nr=546&menu
=35 
 
Vogel, C., Moser, S. C., Kasperson, R. E., & Dabelko, G. D. (2007). Linking vulnerability, 
adaptation, and resiliene science to practice: Pathways, players, and partnerships. Global 
Environmental Change, 17, 349-364. doi:10.1016/j.gloenvcha.2007.05.002 
 
Walker, B., Holling, C.S., Carpenter, S.R., Kinzig, A. (2004). Resilience, adaptability and 
transformability in social-ecological systems. Ecology and Society, 9(2). Retrieved from 
http://www.ecologyandsociety.org/vol9/iss2/art5/ 
 
Watson, C. (2006). Unreliable narrators? ‘Inconsistency’ (and some inconstancy) in interviews. 
Qualitative Research, 6(3), 367-384. doi: 10.1177/146879410-6065008 
 
Watts, M. J., & Bohle, H. G. (1993). The space of vulnerability: The causal structure of hunger 
and famine. Progress in Human Geography, 17(1), 43-67. doi: 
10.1177/030913259301700103 
 
White, G. F., Kates, R. W., & Burton, I. (2001). Knowing better and losing even more: The use 
of knowledge in hazards management. Global Environmental Change Part B: 
Environmental Hazards, 3(3–4), 81-92. doi: http://dx.doi.org/10.1016/S1464-
2867(01)00021-3 
 
White, G.F. (1974). Natural Hazards. Oxford: New York.  
 
Wiles, R., Crow, G., Heath, S., & Charles, V. (2008). The management of confidentiality and 
anonymity in social research. International Journal of Social Research Methodology, 
11(5), 417-428. doi: 10.1080/13645570701622231 
 
Wilhelmi, O. V., & Wilhite, D. A. (2002). Assessing vulnerability to agricultural drought: A 
Nebraska case study. Natural Hazards, 25(1), 37-58. doi: 10.1023/A:1013388814894 
 
Wilkinson, S. J., James, K., & Reed, R. (2009). Using building adaptation to deliver 
sustainability in Australia. Structural Survey, 27(1), 46-61. Retrieved from 
http://dro.deakin.edu.au/view/DU:30024952 
 
Wisner, B., Blaikie, P., Cannon, T., & Davis, I. (2005). At risk: Natural hazards, people's 
vulnerability and disasters (2nd ed). Natural Hazards, 40(2), 495-497. doi: 
10.1007/s11069-006-9000-6 
 121 
WMO. (2014). Annual Climate Statement Highlights Extreme Events. Press release No.985. 
Geneva: World Meteorological Organization. Retrieved from 
https://public.wmo.int/en/media/press-release/no-985-wmo-annual-climate-statement-
highlights-extreme-events 
 
Ziervogel, G., Bharwani, S & Downing, T.E. (2006). Adapting to climate variability: Pumpkins, 
people and policy. Natural Resources Forum, 30(4), 294-305. doi: 10.1111/j.1477-
8947.2006.00121.x 
  
 122 
APPENDIX 1 
Consent Form and Information Letter for Human Participants 
 
 
The information below is to inform the participant of this research and the scope of 
their involvement. Laura Bevacqua will conduct the research. Laura is completing her 
Masters degree from the University of Northern British Columbia, Canada. Laura was 
introduced to Adapta Sertão in 2011 during her internship at an organization called 
REDEH (Rede de Desenvolvimento Humano). Today, Laura is incorporating the Adapta 
Sertão story into her thesis, “Exploring Adaptation and Resiliency: A Study of Brazilian 
Family Farmers.” Laura is not affiliated to Adapta Sertão and is conducting interviews 
independently to fulfill the purposes of her research study. Laura welcomes you to 
participate and is pleased to provide the following information to each participant. 
 
Purpose and Goals of this research: The overall purpose of this study is to explore the 
question: to what extent has Adapta Sertão enhanced the resilience of family farms in the 
dry region of Northeast Brazil? The primary research purpose of this thesis is to 
determine whether Adapta Sertão’s work related to capacity building and adaptation 
improved the resilience of family farms. To explore this, field interviews will be 
conducted to gain a better understanding of the perceptions among farmers as to whether 
Adapta Sertão provided suitable and sustainable farming solutions. 
 
How respondents were chosen: Interviews with family farmers were facilitated with help 
from Adapta Sertão technical advisors in partnership with a member from the local 
farmer’s cooperative.   
 
What will respondents have to do? Respondents will be asked to participate in a semi-
structured interview that can last for 30 minutes to one hour. Interviews will be 
communicated in Portuguese and recorded on an audio device with the permission of the 
participant. Participant permission will be captured on the audio device. Interviews are 
not meant to be intimidating and they are not intended as a test, rather an open discussion 
to bring forward the knowledge, experience and concerns of participants. Participant 
observation will also be a valuable component of this study. With participant permission I 
will observe the ecological conditions of the farming sites.  
 
Who will have access to the responses? The researcher is the only individual who will 
have access to the responses. Interviews will be recorded for the researcher’s memory 
and purpose. The recording and other data collections (i.e.: researcher’s notes) will be 
stored in a password-protected computer accessed only by the researcher and destroyed 
after two years.  
 
Voluntary participation: Participation is voluntary and respondents may withdraw their 
participation during the course of this research at any time without the result of any 
implications.    
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Benefits of this research: This research will apply concepts and frameworks in the 
literature to real-world contexts, allowing us to better understand the challenges “on the 
ground.” It will provide a deeper understanding into family farming and how is 
adaptation “done” in the field. It will also address indicators of successful adaptation, 
which is important if adaptation is to be pursued elsewhere in similar contexts. This 
research can largely benefit similar climate regions and link small-scale decisions to 
potentially large-scale climate adaptation impacts. This study is also timely, as 2014 was 
named the International Year of Family Farming by the United Nations.  
 
Potential risks of this research: There could potentially be psychological and emotional 
risks experienced by the participants. As a participant your information and the 
information you share will be private and anonymous and the audio recording device that 
will capture your information will be secured to a confidential device. Should you feel 
uncomfortable you are free to end the interview at any point. You can also abstain from 
answering a question and indicate that you would rather move forward to the next one. 
 
Anonymity: Respondent identity and contact information will remain private and 
anonymity will be protected.  
 
Confidentiality: This research study respects the privacy of its respondents. All 
participants have the right to confidentiality and confidentiality will be upheld at all 
times. 
 
Storage, handling and termination of respondent information: Interview recordings, and 
interview notes will be stored and kept on a password-protected computer belonging to 
the researcher and participant information will be destroyed after two years.  
 
If questions or concerns arise you may directly contact: Laura Bevacqua, research 
investigator, bevacqua.laura@gmail.com or Dr. Heather Smith, Faculty Supervisor at 
heather.smith@unbc.ca or 1(250) 960-6655. Any complaints or concerns about the 
project should be directed to the Office of Research: reb@unbc.ca or 1 (250) 960-6735. 
 
By providing your signature, you understand that you will be a participant in this research 
and that your anonymity and confidentiality is secure and participation is voluntary. If 
you do not feel comfortable at any point in providing information you may decline.  
 
Thank you kindly for taking the time to participate. Your information is valuable and 
appreciated. 
 
Sincerely,  
Laura Bevacqua  
 
Name  _________________________________ Date: ________________ 
 
Signature  _________________________________ 
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APPENDIX 2 
Formulário de Consentimento e Carta Informativa para Participantes 
 
A informação abaixo descrita destina-se a informar os participantes desta pesquisa 
no âmbito do seu envolvimento. Esta pesquisa será conduzida por Laura Bevacqua, aluna 
de mestrado da Universidade Northern British Colombia, no Canadá. Laura tomou 
conhecimento do Adapta Sertão em 2011 e visitou Pintadas quando trabalhou para a 
REDEH (Rede de Desenvolvimento Humano). Laura está incluir o caso de Adapta Sertão 
na sua tese cujo título é “ Exploração da Adaptação e Resistência de uma comunidade – 
Um estudo de famílias de agricultores brasileiros” e está entusiasmada por fornecer a 
seguinte informação a cada participante que ela conhecer. 
 
Finalidade e objetivos desta pesquisa: O objetivo deste estudo é investigar as estratégias 
usadas na agricultura para construir uma maior resistência à seca e avaliar o grau de 
melhoramento do nível de vida e produtividade do agricultor desde Adapta Sertão. 
 
Como é que os participantes foram escolhidos? Os participantes foram escolhidos através 
da cooperativa agrícola local e também Adapta Sertão.  
O que é que os participantes têm de fazer? Será solicitado aos participantes a tomar parte 
de uma entrevista semiestruturada e a completar um questionário. As entrevistas não têm 
o prepósito de intimidar e não constituem um teste, mas sim uma discussão aberta para 
trazer ao de cima conhecimento, experiencia e preocupações dos participantes. 
 
Quem terá acesso às respostas dos participantes? O investigador terá acesso às respostas. 
As entrevistas serão guardadas, contudo serão eliminadas ao fim de dois anos. Se desejar 
obter uma cópia da gravação, contate por favor Laura Bevacqua, investigadora – 
bevacqua.laura@gmail.com ou se desejar Daniele Cesano, Diretor de Tecnologia Adapta 
Sertão através do e-mail: daniele.cesano@gmail.com ou + 55 21 2262 1704. 
 
Participação voluntária: a participação é voluntária e os participantes podem desistir a 
qualquer altura. 
 
Benefícios desta pesquisa: Esta pesquisa ira aplicar conceitos e esquemas da literatura no 
contexto do dia-a-dia real. Irá fornecer uma compreensão mais aprofundada da 
agricultura familiar e como é efetuada a adaptação no terreno. Irá também revelar 
indicadores do sucesso da adaptação, o qual é importante para futuras utilizações, em 
qualquer lado em contextos similares. Esta pesquisa poderá largamente beneficiar regiões 
de climas similares e decisões a pequena escala poderão ser utilizadas em impactos de 
adaptação climática a larga escala. Este estudo também é atual, uma vez que 2014 foi 
considerado o Ano Internacional da Agricultura Familiar pelas Nações Unidas. 
 
Potenciais riscos da pesquisa: Não existem riscos previstos associados a esta pesquisa. 
 
Anonimato: A identidade dos participantes e as informações dos contatos são privadas e 
o anonimato será salvaguardado. Se o participante permitir o nome e o apelido constará 
na secção de agradecimentos desta tese. 
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Confidencialidade: Esta pesquisa respeita a privacidade dos seus participantes. Este 
estudo não irá apontar entrevistas individuais, mas irá discutir os dados das entrevistas na 
sua globalidade. 
 
Armazenamento, tratamento e conclusões das informações dos participantes: O registo 
das gravações, notas das entrevistas e pesquisas serão guardadas e mantidas pelos 
investigadores e serão destruídas ao fim de 2 anos. 
Se tiver alguma dúvida ou preocupação poderá contatar Laura Bevacqua, investigadora, 
bevacqua.laura@gmail.com ou 1 (647) 620 4804 e Daniele Cesano, Diretor de 
Tecnologia, Adapta Sertão – daniele.cesano@gmail.com ou + 55 21 2262 1704. 
Reclamações e dúvidas sobre o projeto deverão ser endereçadas ao Departamento de 
Pesquisa: reb@unbc.ca ou 1 (250) 960 6735. 
 
Ao assinar o documento compreende que será um participante nesta investigação e que o 
seu anonimato e confidencialidade serão salvaguardados e a participação é voluntária. Se 
não se sente confortável nalgum momento em fornecer informação poderá declinar. 
 
Agradeço antecipadamente o tempo disponibilizado para participar nesta investigação. A 
sua informação é valiosa e apreciada. 
 
Cumprimentos, 
Laura Bevacqua 
 
Nome:  ___________________________ 
Assinatura: ___________________________ 
Data:   ___________________________ 
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APPENDIX 3 
Interview Questions 
 
Background Questions  
 
1. Who taught you how to farm? 
2. Do you enjoy being a farmer and a cultivator? 
3. Was your farm inherited, purchased, leased, or is it government owned?  
4. Do you farm all year and if so, which season is best for your crops? 
5. Have you seen changes to the land over the years? If so, what? 
6. Do you have any employees working for you on the farm?  
7. What do you farm and sell? 
8. Where do you sell your produce? 
9. Who are your biggest competitors?  
10. What do you want for your children if they become farmers? 
 
Vulnerability  
 
1. Do you feel that your farm and business are at risk? If so, why? 
2. When were the worst years of drought that you can remember and how did you cope? 
3. We know that drought impacts all aspects of agriculture. Can you explain how drought 
has impacted your agricultural production? 
4a. How would you assess the following factors in relation to your experience: Do you 
have access to resources, capitol, technology and education? 
4b. How would you describe the magnitude and frequency of exposure to extreme 
climate conditions and those consequences? 
4c. How do you cope? 
4d. What are the social, economic and political forces like? 
4e. Do historical patterns play a role? 
4f. Do institutions play a role? 
 
Adaptation  
 
1. What does adaptation mean to you in terms of your agricultural business and what does 
it represent? 
2. Would you be able to maintain production levels if you did not otherwise adopt the 
adaptive solutions you use now? 
3. What are some of the most significant improvements since adopting a variety of 
Adapta Sertão’s adaptation strategies? 
4. Do you think the adaptation strategies you have incorporated into your farming 
practice will become permanent? 
5. Do you think adaptation is an ongoing process? 
 
Resilience 
 
1. What does it mean to be resilient? 
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2. Do you feel that Adapta Sertão has applied the following theoretical approaches in 
practice: encouraging ambiguity and change; incorporating and cultivating diversity; 
integrating broad participation; integrating different knowledge and skill sets; and the 
pursuit of local organization? 
3. Have the adaptation strategies that you applied lead to stronger resilience and if so, 
what indicators reveal that? 
4. Do you feel a greater sense of improved resilience since joining Adapta Sertão and 
how do you know that resilience has been achieved? 
 
